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GUARANTEEING THE 
PRODUCT 


A director of industrial education 
in an important eastern city writes 
us as follows on the matter of the 
certification of school products: 

It will help a great deal to know that 
an organization such as The Bruce Pub- 
lishing Company has investigated the 
merits of any particular article or piece 
of equipment and certified to its quality 
and to the reliability of the manufac- 
turer. Unless one is careful in the selec- 
tion of material, it sometimes happens 
that we get supplies which do not stand 
up, and if the manufacturer is not a 
responsible concern, we have no redress. 

The Bruce Guarantee accom- 
panies every product advertised in 
this publication. Each of these 
products must have a school appli- 
cation and its manufacturer must 
be sufficiently responsible to give 
the school the assurance of satis- 
factory goods and consistent fac- 
tory service. 

When a manufacturer offers a 
new product about which you are 
uncertain, either as to its quality, 
or as to the institution behind the 
product, why not ask questions 
about the willingness of the manu- 
facturer to back up his claims by a 
selling program which includes ad- 
vertising in a representative school 
publication ? 

Advertising is one of the evi- 
dences of the guarantee of good 
will. 

THE PUBLISHER 


THIS MONTH’S COVER 


The picture on the cover shows 
the pupils of a structural drafting 
class making tests to determine the 
strength of building material. 

The photograph was submitted 
by Hiram E. Greiner, Old Central 
High School, Buffalo, N. Y. 


SCHOOL-SHOP UTILITIES 


The 30 shop utilities contained 
in this issue show you what others 
have done. Have you anything to 
offer them in return? 
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Mr. Gruennacen, 
head of woodworking 
instruction at the 
State Teachers 
College, 
Oshkosh, Wis. 
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Install Eight Yates-American 
Machines at the State 
Teachers College 


S HEAD of the woodworking department of 
A the State Teachers College at Oshkosh, Wis. 
Mr. Gruenhagen's influence in manual training is 
far flung, indeed. Here he is responsible for the 
training of teachers who will, upon graduation, have 
in their hands the proper instruction of youth In 
many parts of the country. With almost a quarter 














century's experience in manual training work as a 
background his judgment on any phase of the work 
is treated with utmost respect. 


When he says, ‘‘I am certain that the years to come 
sme will more than justify our choice” (see letter above) 


Q his statement holds significance to every school in 
BRUCES 
coe 6 the ~country about to choose woodworking equip- 
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ECENT figures state that twenty million homes 
in the United States are electrically lighted. No 
figures are available concerning the number of appli- 
ances, such as flatiron, toasters, washing machines, 
radios, refrigerators, vacuum sweepers, health lamps, 
percolators, and the like, that are in use in America. 
Add to these household uses the general adoption of 
electric power in the manufacturing industries, in our 
transportation and communication systems, and we 
gain an idea of the importance of electricity in twen- 
tieth-century life. 

In order to acquaint boys (and girls too, for that 
matter) with sufficient knowledge to intelligently use 
electrical apparatus many of our schools now offer in- 
struction in electricity either separately or as a part of 
established courses. Such instruction is entirely feasible 
whether it be in grammar grades or in the upper years 
of the high school or in the junior college. 

At the present time, two departments in our. schools 
have attempted to initiate electrical courses for the 
most part quite independently. The manual-arts de- 
partment has attacked the problem from the repairing 
or construction standpoint, and the science organiza- 
tion has established courses almost solely theoretical in 
content. While particularly applicable to the high- 
school situation, the same tendency of dual develop- 
ment with diverse aims, methods, and materials, ex- 
tends downward to the grammar grades and upward 
through the junior college. 

Quite naturally when the manual-arts department 
was faced with the development of a new field, the 
methods employed were closely patterned after those 
successfully used in teaching other supposedly similar 
subjects. If shop classes already existed in the school, 
then electrical students were expected to spend the 
same number of hours in constructing or repairing 
more or less simple electrical appliances as the wood- 
shop pupils spent in making furniture, or the machine- 
shop students occupied in learning to operate machine 
tools. 





*Kern County Union High School and Junior College, Bakersfield, California. 
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K. W. Rich* 
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The chief deficiency in such a program from the stu- 
dent point of view is the very general lack of under- 
standing as to how and why. Electricity to the unini- 
tiated is mysterious, being invisible and weightless and 
hence intangible. For this reason a background of cor- 
rect theory is of the utmost importance and it should 
be adequately provided for in even the most elemen- 
tary study of the subject. Most electrical courses ad- 
ministered by the shop or manual-arts department err 
seriously in slighting this positive essential. 

Nor is the trade class a satisfactory solution of the 
problem insofar as the high school is concerned. If 
boys could be moved about like checker men and 
would stay where they were placed, it would be rela- 
tively simple to train a certain number of motor wind- 
ers, another group of interior-wiring specialists, and so 
on, each group filling a special niche. Opportunity or 
propinquity or awakened ambition influences the mo- 
tor winder to become a radio trouble shooter perhaps, 
while the wiring specialist may possibly become an 
operator of sound-projection pictures. Either lad has a 
better chance to succeed if he has been fortunate 
enough to acquire an adequate and a broad training in 
fundamentals than he would have as a result of early 
and intensive specialization in his original field. It is 
only the largest high schools that can afford to offer 
highly specialized courses, and these courses must be 
restricted to a very small number of students. 

Electricity taught purely as a science is in an almost 
equally disadvantageous position. Experimental ap- 
paratus, various types of motors, generators, switch- 
boards, wiring booths, storage batteries, ovens for bak- 
ing insulation, etc., are not easily adaptable to the cus- 
tomary science laboratory. Some testing and repair- 
work should be carried along simultaneously with the 
theoretical study and this cannot be done satisfactorily 
in a room in which noise and a certain amount of dirt 
is out of place. 

There is no good reason why an organized course in 
electricity should not make use of the best that lies in 
both schemes of teaching. Locating the laboratory in 
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EQUIPMENT FOR THE ELECTRICAL LABORATORY 


the shop with a classroom adjacent makes it possible 
to demonstrate indispensable theory with the aid of 
modern electrical equipment such as is actually found 
in industry. Delta and wye connections made upon 
real transformers in the classroom mean more to the 
student than an intricate system of lines, angles, and 
arrow heads. The requirements for paralleling two 
alternators take on a real significance when each stu- 
dent performs such an experiment in the laboratory. 
Rewinding an armature, making an electric stove or 
soldering iron, or repairing a storage battery are 
worthy projects full of related information, yet they 
can hardly be attempted in the usual science labora- 
tory. In innumerable ways the advantages of a shop in 
conjunction with classroom and laboratory is demon- 
strable. 

Unlike the ordinary shop subjects, however, most of 
the time must be spent in the classroom, and instruc- 
tion here closely resembles that which is found in 


science classes. It is generally conceded that any worth- 
while presentation of electricity should assume at least 
an elementary knowledge of algebra. In a four-year 
high school this would mean that no serious course in 
electricity should be attempted before the tenth or 
sophomore year. 

The study of electricity as a laboratory science 
should not be confined to shop students. Boys intend- 
ing to attend college and become electrical engineers 
frequently know little or nothing about the work which 
will be expected of them. Students, however, who have 
completed two years of the type of instruction in high 
school that has been described in the foregoing, and 
who have later specialized in electrical engineering in 
college, have been enthusiastic about the value of their 
high-school work. 

A satisfactory division of time is to allow approxi- 
mately three fifths to classroom recitation, explanation, 
and supervised study, and two fifths to laboratory ex- 
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periments and construction. Experiments performed in 
the laboratory should coincide with textbook study. 
Laboratory apparatus should be chiefly that which is 
used in industry rather than such as is found in the 
purely science laboratories. Fortunately such material 
is not difficult to procure nor is it expensive in the sense 
that much modern shop equipment is expensive. The 
chief item of expense is the cost of meters, an ade- 
quate number of which must be available. 

Certain objectives readily attainable in an electrical 
course which combines theory, laboratory experiments, 
and construction and repairwork, may be stated as 
follows : 

To acquaint every student with the fundamental 
principles underlying common electrical phenomena. 

To develop that ability in the student which will 
enable him quickly to become a valuable employee in 
the electrical field of his choice. 
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To acquaint each student with the requisite tech- 
nical background which he must have in order to ap- 
preciate correct procedure, and to understand the limi- 
tations and the possibilities of his work. 

To afford the opportunity for educational and voca- 
tional guidance, coupled with the prerequisites for fur- 
ther specialization for those who desire it. 

Boys completing a course organized as herein out- 
lined not only know how a piece of apparatus works, 
but also why it works, and where to look for trouble 
if it fails to operate as expected. They not only acquire 
a rather extensive theoretical knowledge of electrical 
principles, but they have gained this experience in a 
shop atmosphere and in connection with appliances of 
a practical nature. A foundation has been laid upon 
which they may build regardless of the unforeseen spe- 
cialization which they are likely later to be called upon 
to make. 


Hand Setting the School Paper 


Albert W. Zepp* 


UR junior high school is located in a section of 
town in which ads are hard to get, due to the 
great number of other schools in the district. The stu- 
dent body in general is of the poorer class, and solicit- 
ing at its best is dangerous business, so the procuring 
of adequate revenue for the school paper is a problem. 
A solution was reached by setting the type by hand 
and making a nominal subscription charge. The board 
of education furnishes the paper stock, so our income 
can be used for cuts or postage, or turned over to the 
school fund. A four-page, five-column paper may seem 
like a monstrous job to set by hand, but we tackled 
it, and here is the formula: 

The work of publishing the school paper is divided 
into two sections. The journalism group gathers the 
news, types it, reads proof, marks mistakes, arranges 
the articles on the pages, and writes the heads; and 
the printshop group sets the type, corrects it, imposes 
it, and prints it. The articles for the paper are typed 
and given to the printshop as soon as they are ready, 
without headings. Sheets of copy are marked from Al 
to A9, from B1 to B9, and so forth, by the journalism 
group, just as the copy comes. (See Fig. 1.) These 
numbers are the “names” for the sheets of copy in both 
departments until the heads are written. A check of 


*Kennard Junior High School, Cleveland, Ohio. 
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Lucey Buemi, 203, died instantly on Wednesday, May 14 when she 
was struck by an auto which skidfied on the wet pavement at the corner 
of East Sixty-seventh Street, 

Lacy was 14 years old, She was[Buried on Friday, May 16, Mer 


A. 














FIG. 1. COPY MARKED WITH ITS NUMBER, ALSO WHERE 


COMPOSITOR STOPPED SETTING 


the compositor’s work is kept- by writing the pupil’s 
copy-sheet number beside his name, and at the end of 
the period, by writing the number of lines set. 

After correcting it the pupil turns in his stick of 
type, and it is placed on the working galleys on the 
upper bank, along with other parts of articles. These 
are separated from each other only by jim dashes, and 
are not labeled. When a pupil brings up the second 
stick of type for his article it is an easy matter for him 
to find it by looking for the first few words of his 
article — after the jim dashes. When the class period 
comes to a close, the compositor stops setting at the 
end of a line of type, spaces out the line correctly, cor- 
rects the type and puts it with the rest of his article. 
After the last word or syllable, he marks a large Z on 
his copy (see Fig. 1) and puts his name on the back 
of the copy. In this way, the type that is turned in is 
completely finished and need not be handled by the 
compositor the next day. With the place marked where 
he stopped setting, and his name on the back of the 
copy, he is ready to go to work without delay the next 
time he comes in. Of course, if he has finished his copy, 
there is always another one to be set. 

When the article is fully set, it is put into an 8 by 13- 
inch galley by one of the more advanced boys. This 
galley is placed on the lower bank, holds three columns 
of type with a 4 by 60-pica piece of furniture between 
the columns and a 5 by 60-pica piece at the one side. 
These, with a few leads, an end piece of furniture, and 
two galley locks, hold the columns together. At the top 
of the first column in each galley, a line is set in bold- 
face type telling the galley number. 

After the galley is full, four galley proofs are taken, 
and these, with the copy of the article in that galley, 
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FIG. 2. THE DUMMY 


are put into a folder marked with the right galley num- __ proper slide in the rack. 
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FIG. 3. HEADING SHEET 
Headings labeled to show where they belong on dummy page, also which type of heading to choose from Heading Style Sheet. 
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F.G. 4. HEADING STYLE SHEET 
Different types of heads are numbered, and the kind and size of type is shown for the use of the compositor. 


with pencil, cuts the articles apart and puts them into 
a box, along with articles clipped from proof sheets of 
other galleys. 

By this time a galley-proof sheet with mistakes 
marked has been returned to the printshop and the 


galley is corrected. The journalism group keeps the 
other two galley proofs for its own use. 

When the journalism teacher has a proof of every 
article she sent in, or of the articles she is planning to 
put on a certain page, she makes up her dummies, over 
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Musical Group 
Gives ; Operetta 


Father of Director Makes 
Trellises and Other 
Stage Properties 

Colorful costumes, beautiful scen- 
ery, and tuneful music were part 
of the many delights the Glee Club, 
and their director, Miss Lula M. 
Pelton, had in store for the audi- 
ence on May 23 and again on May| 
26 in the operetta “The Feast of the 
Little Lanterns”. 

Miss Helen V. Zink’s classes 
helped to make the costumes, and 
Miss Irene Kissel made the artistic 
lanterns. The trellises and other 
stage properties were constructed | 
by M. E. Pelton, father of Miss) 
Pelton. 

| 
| 





Princess Chan 

Princess Chan, Rina Walker, was 
sad at the though: of giving up| 
Prince Chan's ancestral estate on| 
the night of the Feast of the Little_| 
Lanterns. She had lost her brother | 
and sister long, long ago in on 
mountains. 

Ow Long, Princess Chan's oun! 
ian, played by Rose Thomas, put a 
bit of humor in the story with her 
songs and remarks. Wee Ling, 
Josephine Walker, was the mischief- 
maker in the play. 

Mai Ku, the charming dancer and | 
juggler, proved to be Princess Chan's | 
long lost sister. They were hapuily | 
reunited, and Princess Chan and 
Mai Ku, or Jeanette Shor, kept the 
estate. 





Courtesy of Plain Dealer 
Guests Present 


Pictures Appear in Local Newspaper 





| 
| All the art work that hasap| Draws Majority 
|peared in the Echo, including car- —- 
|toons and “ears,” is original and Sixty-Three Go to Central; 
|has been done by the elective East Technical Follows 
jart class under the direction of With Thirty-Five 
| Miss Doris J. Adams. instructor. Comtinued 
The “ears” are the little pictures | Elbert McKenzie, Marylou Kidd, 
printed in the upper corners of Bettie Grayson, Arnetta Sneed, 
Page One. They aim to bring out | Marguerite Sims. 
the spirit of the month. Elizabeth Marshall, Pinkie Ames, 
—s Lucy Foliano, Robert Render, 
Master Magicians Louise White, Samuel Banks, Joe 
$ rf Drago, Helen Butcher, Mattie Stew- 
Mystify Audience | art, Robert Young, Charles Rodana 
| Acts of Legerdemain Keep) Leomia McAfee, Cora Weems, 
} Crowd Fascinated Lucy Loyd, Pearline Shackleford, 
] 
| 


With mouths open, the enchanted Lena Julian, Sophia Redic, Lynn 
food, Lucy Bell Gober, Ethel 





| audience watched the Magic Mysti- e 
| fiers put on their act of legerdemain Smith, Pearl Woodson, Ruby Ross- 
| given May 20-21. Professors Sureto | Bessie Johnson, Almetta Wat- 
Foolem, C. D. Inkturn, Link D. | Lucille Hunter. 

| Rings, and A. Presto Change were induetriais . 

| among the mystifiers, whose antics East Tech re Ben Salupo, 
| delighted ie ennui, Joe White, Paul Grumet, Frank 
| There was even a human ribbon Sarees, Som Seapuieg, Bowed 
sunsery. elas Gaeta the prices Bradley, Paul Yody, Andrew Tobik, 


fof swallowing paper, Professor — ees S See, 
Yards N. Yards, more familiarly Leonard James, Joe Cala, Robert 
known as Francis Frazier, produced Qutiom Jomes Davis John is 
yards of many-colored ribbon. Rocea, David Bray, Thomas Sparks, 
Carey Ragland, Clinton Dunaway, | Thomas Weathers, Andy Julian, 
Michael Fillepilli, C. S. Banks, Tony Lercara, Sam Corea. 
Francis Wimoerly, Orlo McKiffen,| far) White, Josephus Daniel, 
Jack Friedberg, Jack Scolnick, Fre-| wintiam Thomas, Joe Cangelosi, 
lin Howard, Charles Ross, and one Cjinton Dunaway, Dempsy Belser, 
of Kennard’s alumni, Abe Keller, | Reuben Dixon, Sam Vanario, Walter 
who did the famous Chinese ring| Harris, Nathaniel Mitchel, Horace 
trick, were the others that partici-| Johnson, Moses Bell, Preston Few 
pated in the show. To John Hay 
During the performance the au-| John Hay draws Dorothy Zern 
jence had to be very quiet as the itsky, Bertha Landfield, Rose laca- 














Guests who attended on Friday 
were Miss Helen Schwin, supervisor 
of piano and vocal music, Miss Helen 
Hannen, supervisor of instrumental 


Jeannette Shor, who had important} the leading members of the staff of 
roles in the operejta, “The Feast of | that paper, Philip W. Porter, city ed. 
the Little Lanterns”, “made” the jitor; Paul Bellamy, managing editor, 
picture page in the Plain Dealer |Joseph Zucker, star reporter, and 





Rose Thomas, Rina Walker, nal} paper office, the girls saw some of} 4 


actors were communicating with the no, Rose Zernitsky, Eliza Coley, 
spirits. Rose De Marco, and Amy Ander- 
The club is sponsered by Glen C. | son 
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old pages. Old pages are selected in which the articles 
are well arranged, and with these as tentative patterns 
the new articles are pinned in position. By using pins 
instead of paste, articles can be shifted at will. (See 
Fig. 2.) When a page is complete, the heads for the 
page are written. The order of pages is: page 2, page 
3, page 4, page 1. This keeps form of page 4 and form 
of page 1 open longer for the latest news. 

Then the dummy page and the heading sheet for that, 
page are brought to the printshop. Each article will 
be pinned in the column where wanted and a letter of 
the alphabet written where the heading of the article 
should go: “A” for the first article, “B” for the second 
one, and so on as is shown in Figure 2. This letter iden- 
tifies the head for that article, found on the heading 
sheet. 

On the heading sheet, shown in Figure 3, the letter 
“A” marks the title for that article written line for 
line, and arranged in its right position; either a stag- 
gered heading, an inverted pyramid, or a hanging in- 
dention. Then the letter “B” and the heading for the 
second or “B” article on the page, the letter “C,” and 
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so on, until all articles have titles. 

The journalism group and the printshop each has a 
copy of the heading style sheet shown in Figure 4. 
This was made up in the printshop and contains a 
sample of each arrangement of heading which we would 
have occasion to use. Each of these arrangements of 
type is numbered, and the sizes of type indicated on 
the printshop copy for the compositor’s use. 

On the heading sheet, (see Fig. 3) after heading “A,” 
is put the number of the style type in which that head 
is to be set. After “B” is placed the number of the 


‘style that head is to be set, and so on. Thus, the head- 


ing sheet is used with the dummy page as well as with 
the heading style sheet. 

Then, with the page dummy to guide in the arrange- 
ment of type in the form, and the heading sheet used 
in connection with the heading style sheet, the print- 
shop is ready to finish the paper. From the dummy, the 
type is imposed in the form, the number written on 
each article telling in which galleys they are, the heads 
are put in, the dashes are put in, the columns are 
tightened, and the form is ready for the press. 


The Bulletin Board 


Rolland R. Gove* 


NE very much neglected piece of classroom or 

shop equipment is the tack board or bulletin 
board. It seems, in some places, to be half forgotten, 
and in others it only too often takes the form of a 
warped piece of board near the entrance, where the 
bell schedule is placed, and where the light-hearted 
recipient of tomorrow’s responsibilities parks his gum 
when he enters the room. . 

To neglect this means of imparting information an 
arousing interest is to refuse the aid of an assistant in- 
structor in each room. To teach with no thought of 
correlation with other lines of work and endeavor is 
to refrain from tapping a great, almost unlimited store 
of educative material which may be ours, in most cases, 
for the taking. Relying on one’s own past experiences 
alone is to restrict the vision of our pupils — and our 
purpose is to broaden. 

If these “assistants” to the teacher were omitted 
from the shops when the buildings were erected, it is 
up to the instructor to accept that challenge, and pro- 
vide, not merely a small bulletin board, but one that 
covers nearly one whole end of his shop, in other words, 
a bulletin board that is about 25 feet in length. 

A very satisfactory method of making a bulletin 
board is to make a frame like that shown in Figure 1, 
and set in the rabbet a piece of insulating board made 
of sugar cane or other fiber composition. This material 
is very satisfactory because tacks can be pushed in 
very easily and when removed leave no marks. The 
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size, of course, will be governed by the wall space 
available and the sizes of material obtainable. If one 
desires a long board two or more pieces of insulation 
board may be butted together behind a crosspiece run- 
ning from one side of the board to the other. This 
results in panels which look very well, especially if the 
insulation board is left in its natural color and the 
framework is stained or painted a contrasting color. 
One very effective board is paneled, and one panel is 
allotted to each of the various clubs or activities of 
the school. At the top of each space the name of the 
organization is lettered so its members know just where 
to post for notices. For the shop bulletin there is a 
great amount of material that may be used. The news- 
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FIG. 1 
No dimensions are given here, as there is no one best size. Fit the board 
to the space available and the materials obtainable. The method of paneling 
and the number of panels may be changed to suit the user. 
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papers and magazines are full of it, and much may be 
drawn from the school library. 

The larger manufacturing establishments have edu- 
cational departments which gladly furnish charts, cata- 
logs, and bulletins that may be used on the school bul- 
letin boards. Many tools, materials, and machines in 
this way become criteria for future use in the minds 
of young workers who have seen them displayed at 
school and have read the descriptive material that went 
with them. 

Discarded books, geographies, etc., furnish much in 
the way of maps and pictures showing where and how 
various articles are obtained. To know and recognize 
a substance and to value its worth is little compared to 
the deeper appreciation that accompanies its use if one 
knows where it came from, how it was made, and how 
it changed form in the process of its manufacture, and 
who were the workers that made it possible. Human 
geography is fully as important as physical geography. 

A tack board, however, also has an esthetic side as 
well as a purely utilitarian side. Some boards are cov- 
ered with pictures and clippings that are frayed and 
torn and faded from rough treatment and old age. 
Others display material that has been placed helter- 
skelter, and spaced just as if the one who posted it had 
shut his eyes and tacked it up. 

Like any other humble, unobtrusive old friend, it 
soon becomes a thing unseen and passed by if it is not 
kept dressed up and right up to the minute. 

The usual variety of clippings or pictures will be 
much more effective and present a much neater appear- 
ance if they are mounted on pieces of cover stock or 
construction paper of pleasing color. A reasonable mar- 
gin should be left all around and the space between 
clippings should be wide enough to look well. This calls 
for a board with considerable area to avoid crowding. 

Borrowed clippings and pictures that for some reason 
cannot be mounted should be hung up in such a way 
that they will not be harmed. This may be done in 
various ways. Thus spring hooks may be used, or they 
may be held by several thumb tacks stuck around the 
outside, the heads holding them in place. In some cases 
two or more paper clips may be placed along the upper 
edge and the thumb tacks put through the loop in the 
clips. Scotch masking tape which is now used more and 
more in drawing rooms instead of thumb tacks will 
also be found helpful. 

Whatever system is used, the following things should 
be borne in mind: Attractive appearance of the board 
itself, proper spacing of the display material, good 
lighting, attractive mounts, frequent change of ma- 
terial, up-to-date material, and as much variety as 
possible. 

A little departure from the ordinary method, is to 
procure a world map, preferably an old one into which 
tacks may be stuck. A relief map, if one is procurable, 
is better than a flat one, for:in some cases it shows bet- 
ter the region, considering the elevation, from which 
certain substances come. However, this feature is not 
important. 
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FIG. 2, UPPER. FIG. 3, LOWER 


Hang the map on the wall above a table or wide 
shelf. Cut a piece of wall board the size of the table or 
shelf and cover it with paper. In our case a part of a 
roll of spoiled blue-print paper was used, the blue side 
up one week and the white side up the next week. This 
was economical and also produced variety. Upon this 
was then arranged the exhibits as shown in Figures 
2 and 3. 

Figure 2 shows where the materials used in writing 
ink are found in their raw state. This exhibit makes 
it very clear that the whole world is tied very closely 
together and that every country relies on other coun- 
tries for many of its needed products. 

Figure 3 shows an exhibit in which a large number 
of different kinds of objects have been incorporated. 
This always arouses a greater degree of interest. Fig- 
ure 3 shows some of the steps necessary in the manu- 
facture of bond paper. Not only are the raw materials 
shown, but also the partly developed pulp, and many 
kinds of finished sheets, letterheads, and business 
forms. The chart behind the vials is a colored picture 
of the manufacture of bond paper, from the rag state 
to the finished product. 

Many manufacturers prepare their products so that 
they may be exhibited in this way. Other exhibits, col- 
lected from various sources, may be arranged in a sim- 
ilar manner, or pupils may bring in contributions 
from home. 

A good way is to have one or more pupils held 
responsible for each exhibit. The instructor will have 
to do the “steering” and offer suggestions, but the stu- 
dents receive great benefits from their participation. 

When only one booklet describing the subject of the 
exhibit is available, a typewritten copy should be made 
on sheets of paper uniform in size. These should be 
mounted on cards. The mounts may be all blue for one 
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week, and all red the next. The red may be followed by 
green, and so on. The exhibit looks much better if uni- 
formity reigns than it does if some of the mounts are 
of one color and the rest of different colors. If two 
booklets can be procured, cut them down the back and 
mount page one from one booklet, page two from the 
other, page three from the first, and so forth. The 
printed sheets are better than the typewritten ones as 
they are easier to read. 

If there are bottles in the exhibit and they can be 
laid down without fear of leakage, cut stiff cardboard 
pieces Jarger than the jars or bottles. (The size will be 
governed by the size of the articles. Here again appear- 
ances count.) Mount the cardboard pieces on colored 
cover paper or put colored mats on the cardboard 
pieces. Then punch holes through both and tie the bot- 
tle to the mount. The latter should be large enough to 
allow space for a little card on which the name and 
description of the material shown in the bottle has been 
placed. Information, technical or otherwise, may be 
added on this card or on another below it. 

After the exhibits have been attached to the mounts 
the latter should be tacked to the wall board on the 
table or shelf under the map. This insures the main- 
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tenance of good spacing between specimens. Map tacks 
are next pushed into the map, and from them strings 
or tapes are brought down to the various things being 
shown. In this way it becomes clearly apparent, in a 
pencil-and-eraser exhibit, for instance, that the cedar 
used comes from Tennessee, the brass from Michigan, 
the rubber from India, the sulphur from Italy, and 
so on. 

It is a very interesting thing to know that people 
from many countries had a part in furnishing us with 
our everyday needs. This method of presentation is a 
very effective way of bringing out that fact. In addi- 
tion to the materials shown, there should be supple- 
mentary pictures and clippings depicting the man- 
ners and customs of the people in the various countries 
represented. No exhibit should be narrowed down to 
eliminate the human element. 

To start such a bulletin-board program, select the 
materials commonly used in the shops — lumber, iron, 
steel, abrasives, glue, and so on, down through the list. 
Then substances such as paper and glass may be 
selected, and after all the shop materials have been 
exhausted, other subjects not so directly applicable to 
school uses may be used. 


Success Habits —Through Thinking 
and Doing 


Lloyd M. Robbins* 


HE greatest experience which any boy can face 

is the broad, complex, ever-changing entrance into 
the world of industry. We in the vocational-training 
profession cannot realize this too fully. Our major 
problem is to foster habits of industry in our boys such 
as will develop him in achieving desirable goals. 

Nothing leads more surely toward success than the 
forming of habits that are the foundation of success. 
Habit has been called the master of man, but man 
must learn to master habit. He must acquire those 
habits which bring success and ward off those which do 
not. He must acquire proper habits of thought. These 
habits are the result of thinking and doing habits. They 
are the enrichment of a boy’s character and a constant 
test of his personality. Success habits are the great 
fundamentals of every industry. 

Industry is life built upon a foundation of right atti- 
tude of mind, honesty, clean thinking, obedience, and 
self-mastery. Herein lies personality to which success 
owes as much as it does to the knowledge of and skill 
in the manipulation of tools. 

To confine shop talks solely to tools and materials of 
the particular subject being taught, is overlooking an 
opportunity to place before boys those thoughts which 
tend to aid them in successful thinking — in personal- 
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ity development. No subject outside the shop opens a 
better avenue for personality training. Nowhere does 
personality training pay better wages than in the 
everyday field of everyday industry. 

Much has been written and much attempted in the 
field of character training. Much has been accom- 
plished. This article does not attempt to set up a pro- 
gram of character training. On the other hand, it out- 
lines an attempt to place before boys of receptive age 
those thoughts of success which develop personality 
and are the basis of success in the life of every man. 
The psychology of the plan is to give daily training to 
form habits of right thinking. 

The mechanics of the plan carried out requires a 
bulletin board of sufficient size to accommodate three 
groups of words, each group followed by a space in 
which cards are suspended on shoulder hooks. The first 
group of words, Our success thought for the week is, 
is placed well toward the top of the board. Directly 
below this group is a space large enough for a 12 by 
18-in. card. On this card is printed the success thought. 
The next group of words is These boys are. These 
words are placed below the 12 by 18-in. card and are 
followed by a space large enough to accommodate a 
card for class identification such as 7 ADC. The words 
Our foreman is are placed below the class-identification 
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card and are followed by a space in which a card is 
placed on which is printed a boy’s name. The letters 
for the words are cut from prestwood and fastened to 
the bulletin board. 

When the board has been completed the real problem 
appears ; that of selecting such success thoughts as are 
directly applicable to the everyday conduct of boys 
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devised by him which puts his class in a better frame 
of mind, than the few minutes spent each period on 
these success thoughts. 

The display on the bulletin board other than the 
success thought, is merely a tie-up of the scheme of 
responsibility. Every boy eagerly awaits the time for 
his name to appear, and considerable pride is attached 


THE BULLETIN BOARD IN USE 


and which contain an expression which is, without 
doubt, full of personality meat. Many of these present 
themselves readily to the mind of the serious teacher, 
and those shown in the accompanying picture are not 
necessarily the best. 

Each week a new thought is placed on the bulletin 
board and as each class appears, the thought is read, 
amplified, and applied to life. The boys are called upon 
for interpretations. Never has a class appeared bored 
during the discussion. No lengthy discourse is given on 
the platitudes of life, the talks being plain, pointed, 
and of short duration. 

As new thoughts are placed on the board, those of 
the past weeks are arranged on another board where 
absentees may have the opportunity to read them and 
where the instructor may call them to the attention of 
a boy for check-up and guidance. 

There is a twofold value to the plan. The first has 
been discussed ; the second has tu do with the thought- 
ful approach to the boy’s period in the shop. Most in- 
structors know that best results are obtained when the 
class period starts with the group quiet, thoughts col- 
lected, and nerves and spirit settled to the subject at 
hand. Nothing in the experience of the writer has been 


to the fact that his name is displayed where all 
may see. 

Just what goes on in a boy’s mind at the time of the 
discussion of one of these success thoughts, or just 
how far-reaching the effect may be, will probably 
never be known, but it is certain that the more contacts 
the mind has with the better things of life, the more 
sure we are that the mind will develop into a strong 
healthy one. 

Why should we not use every means at our command 
to prepare these boys of ours to meet life as it is and 
aid them through the experiences of others to make 
successes of themselves? No one ever had a better op- 
portunity than the shop instructor to mold boys of an 
age, when their character is plastic, into men of 
strength. 

The world needs men strong in thought and strong 
in action. Each shop teacher, therefore, ought to reflect 
on the satisfaction of having taken part in a program 
of success-habit training, which shall always be a 
credit to him and to the boys who were fortunate 
enough to have had an opportunity to develop their 
personalities in this one outstanding fundamental of 
life. 
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BY-PRODUCTS OF VACATION TIME 


Vacation time, according to Webster, is a period of 
leisure or rest. Probably leisure is the best: definition 
for it, because that meaning does not preclude the idea 
of the multifarious activities in which teachers on vaca- 
tion are known to engage. The instructor who has been 
confined to his classroom or shop 9 to 10 months needs 
diversion probably more than rest. What is wanted 
most is that type of diversion which will allow the 
nervous system of the teacher to properly recuperate 
for the coming year’s task. 

What type of vacation will be best for this recupera- 
tive effect? Naturally, the answer to this question de- 
pends largely upon the individual. The state of health 
of some teachers at the end of the school year actually 
requires physical rest. To such the calm, tranquil 
beauty that may be found in the shady woods, along 
limpid brooks, or on a sparkling lake is to be recom- 
mended. For most teachers, however, change of occu- 
pation offers the best way in which to spend their 
leisure. te 

To the industrial-arts teacher who has earned some 
academic degree while he was acquiring his teacher 
training, the best advice is probably to acquire as much 
practical experience in the subject which he is teaching 
as the summer will allow. This may mean donning 
overalls. It may also mean callouses and tired and 
aching muscles, but this is a small price to pay, com- 
pared to the value of the training that is received and 
the acquaintanceships made. It also is small when one 
considers the amount of assurance that may be ac- 
quired from this practical work even in one short sum- 
mer by the teacher whose only contact with shopwork 
has been confined to that which he has received while 
he was in teacher training. 

To the teacher who is long on practical experience 
and short on scholastic attainments, nothing better can 
be suggested than summer school. He will be surprised 
how much of a change it is to be student rather than 
instructor. He will find that besides learning much that 
may be helpful in his own classroom, he will also ex- 
perience how a student feels under classroom tasks 
and restraints. Nothing will help him more than this 
in understanding the reactions of his own students 
when he again assumes the réle of teacher. Besides this, 
he may also find that in his summer contacts with dif- 
ferent teachers he may learn excellent facts on how not 
to teach. Then, too, the matter of scholastic credits 
must not be lost sight of. The standards set for admis- 
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sion to the teaching profession are steadily going up. 
No teacher can afford to neglect his professional im- 
provement, whether salary increases in the present 
teaching position are dependent upon it or not. The 
future will require increased standings, and it is good 
advice to prepare for the future while the opportunity 
is there. 

Then there are those lucky persons who have through 


_ hard work in the past amassed both scholastic degrees 


and practical experience. For them the choice between 
rest or work, life at a lake or mountain resort, touring 
or travel is open. But beware, young teachers, begrudge 
them not these privileges—they have been well earned. 


—j— 


WITH AN EYE TO THE FUTURE 


There are many very able industrial-arts teachers 
who, having entered the teaching field via the trades or 
the two-year normal-school course, are needlessly limit- 
ing their field of usefulness by not attending school 
with the idea of eventually obtaining a degree. 

In most city systems there are definite scholastic 
requirements for teaching shopwork in the elementary, 
junior high, and senior high schools. The man who has 
received an appointment in the elementary school may 
look forward to eventually teaching in the shops of 
the high school, provided he has the proper school 
credentials. A teacher who has only sufficient credits 
for teaching in an elementary-school shop owes it to 
himself to prepare for his future advancement. But 
here is where the trouble frequently arises. Some of 
these men have received credit for high-school work 
while they were taking the teacher-training courses, 
without actually having attended high school. The 
question about these credits again arises when work is 
to be taken for a degree. There is nothing that will 
appease the registrar who is scanning the credits. The 
fact that the candidate has credits at a teacher college 
for advance work in a subject means nothing if the 
high-school credit in that particular subject is lacking. 

This is discouraging, no doubt, but nevertheless, the 
shop teacher should not be dismayed. These credits 
may usually be made up by taking extension work 
during the school year and it is better to go at this 
job as soon as possible because the longer it is post- 
poned the more difficult it will be to finally make the 
start. 

It is unfortunate, of course, that this preliminary 
work frequently does not have any direct value to the 
teacher in his classroom, and for this reason many of 
the more earnest shop teachers rebel at taking it. 
There is no way of avoiding it, however. It is a ques- 
tion of credits and they must be earned before an 
advanced standing can be obtained. Probably some 
time in the dim and distant future, someone will de- 
vise means of helping these men, some of whom are 
excellent teachers and good mechanics, by outlining 
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teacher-training work with additional requirements for 
those who need high-school credits. At present, how- 
ever, there are few schools that hold out much induce- 
ment to the shop teacher who lacks early training, and 
these men must simply break down the barriers which 
their limited scholastic acquirements have built up 
around them by the long and tedious method of taking 
required subjects which may or may not assist them 
in becoming better shop teachers. 

The big thing, however, is to get started. If scholas- 
tic requirements for shop teachers exist, they must be 
met, and the man who does not prepare to meet them 
merely circumscribes his own usefulness and abso- 
lutely decides his own future. 


eee 


THE FEAR OF THE ROBOT 


The ingenuity of man has devised many mechanical 
contrivances which remove much of the drudgery un- 
der which our forefathers labored. The agricultural 
machinery that replaces the men and horses that used 
to labor incessantly from sunrise to dark in bygone 
ages to wrest sustenance from the ground, now plants, 
harvests, rakes, bundles, and winnows the grain with 
but slight direction from human hands. To speed up 
this work, man first replaced the oxen with the swifter 
horse, and now the horse has had to give way to the 
superior speed of the powerful tractor. 

In transportation the same speeding up and in- 
creased efficiency is noticeable. Even the airplane is 
getting to be too slow, and designers are devising new 
machines which will have superior speed and an in- 
creased flying radius. 

In industry, machinery too has made the life of the 
mechanic much easier. Heavy lifting is all done by 
mechanical means. Work that in the past was intrusted 
only to men known for their skill, is now quickly and 
accurately done by automatic and semiautomatic 
machinery. 

In business, much of the routine work incident to 
calculating and accounting is done by machinery. In 
the home, the housewife may choose from numerous 
types of machines, all of which are designed to cut 
down her labor. In every walk of life labor-saving de- 
vices have been introduced to make man’s life more 
liveable and to give him more leisure. 

Then came the depression. Something had to be 
blamed for it. Ha! many cried, we have it! The world 
is so mechanized there is no more need for human 
workers. The robot devised by man has become so 
powerful that he is now supplanting man; ergo, man 
must fight the robot. The good people who think thus 
have not carried their thoughts to a fair or clear con- 
clusion. 

Imagine a Panama Canal, dug by millions cf men 
wielding picks and shovels and using wheelbarrows to 
carry away the ground! Imagine the correspondence 
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of the world laboriously written out in longhand by 
thousands and thousands of girls, and then transported 
to distant cities and countries by means of horses and 
sailboats! Imagine all of the pins, screws, bolts, and 
parts for the millions of automobiles now in use in 
this country turned out laboriously on engine lathes. 

Verily, throwing out the robot would multiply jobs 
if life would still continue on the present scale. But 
would it thus continue? Is the solution of the prob- 
lem not more likely to be found by a readjustment 
elsewhere? Is it not a problem in which the school is 
vitally interested? Do not the people of today, who 
have been brought up with the expectation that the 
robot will do most of their work, need a different type 
of education from the people who were fully satisfied 
to work 12, 14, and 16 hours a day in order to wrest 
a mere livelihood from the earth? Must not the pres- 
ent-day man learn that any system which concentrates 
more than 50 per cent of the wealth of a nation in 
the hands of 2 per cent of the people is not properly 
founded? Recent statistics seem to indicate a still 
more vicious readjustment of the country’s wealth 
since they show that in the near future 4 per cent of 
the population will hold 80 per cent of the total riches. 

To right such conditions, is it not the burden of the 
school to educate everyone to realize that labor has 
a right to a competence that will permit of decent 
living and at the same time afford an opportunity to 
save sufficient for an old age that does not require an 
old-age pension? Must not the school also inculcate 
the idea that thrift is not a matter of hoarding but 
rather of wise spending? Education of this kind is 
as much a part of shopwork as it is of the academic 
subjects. Both the classroom and the shop must 
codperate in training the future financiers, captains of 
industry, and employers in the proper realization of 
their duties toward mankind in general and especially 
toward their employees. The worker, on the other 
hand, must be given a broadening view of the inter- 
relationship existing in all human undertakings. He 
must be taught how to evaluate and use the money 
that he earns and the proper use of leisure. Character 
training must be emphasized at all times, not as a by- 
product of general education, but as its very core and 
backbone. 

The school shop, however, has another duty, and 
that is to prepare the youth of today for increasing 
adaptability, more necessary now than ever before. 
With the lightninglike rapidity with which industries 
come, and flourish, and disappear, everyone in the 
future must be ready at short notice to make neces- 
sary adjustments and then again carry on. This work, 
offered by the school, must not be limited, however, 
to the young. Those in industry must be offered the 
same opportunity, so that the school shop becomes the 
medium which keeps the status of the worker ever in 
flux, so that every eventuality is foreseen, and so that 
all needed human adjustments can be made. 








Toolroom Practice 


F. M. 


NE of the hardest problems for the shop teacher 

to handle is, without doubt, the care and main- 

tenance of his tools. The arrangement of the toolroom 

for quick service and economical handling is a vital 
question that all shop teachers must handle. 

There have been worked out a great many plans, 
many of which are very successful. Mr. Roy C. Bible, 
Smith-Hughes auto-mechanics teacher at Casper, Wy- 
oming, has a toolroom set-up and maintenance system 
that outclasses any that has come under my personal 
observation. 

The accompanying cuts show the general layout of 
the tool- and supply room. You will note that all the 
most used tools are arranged on an open board. Draw- 
ers and cupboards are for supplies and the more expen- 
sive types of tools. The entire toolroom is painted white 
except the tool board which is painted dark gray. 

In checking out the tools Mr. Bible uses the home- 
made wood block shown in Figure 1. It is painted white 
and coated with a valspar shellac or varnish. Eight of 
these are made for each pupil. This, of course, could 
be cared for with a brass check just as well. The block 
seems to work most excellently, however, because it 
is easy to handle and easy for the eye to check. 

The toolroom arrangement is partially shown in Fig- 
ure 2. At the extreme left of the picture there is a panel 
with the names of the members of a unit or class. Op- 
posite each name are placed eight of the blocks just 
described. Whenever a tool or other article is taken 
from the toolroom, a check is removed opposite the 
boy’s name by the toolroom boy and hung where the 
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tool or article was removed. All tools are checked in 
at the end of each period. 

Behind the panel with the names and numbers, are 
other panels, containing the names and numbers of 


- other units or classes. This enables the toolroom boy 
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to keep each unit or class separate. The small pans seen 
at the right of the name panel are used to carry tools 
if the student wishes to take out a group of tools. The 
pan acts as a container to assist the boy in keeping 
track of all tools. 

This toolroom has been working successfully for a 
period of two school years. During most of this time, 
evening classes have been conducted, and yet the loss 
of tools has been less than $2. 
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Three-Quarter H.P., Three-Phase 


Induction Motor 
C. E. Crofoot* 


The majority of educational motor projects which have 
been developed in the past, are motors of the single-phase 
type of small capacity. Such a motor is easy to build and 
is inexpensive enough so that the student building it usually 
wants to purchase it when completed. It would help in many 
cases, from the school point of view, if a motor suitable for 
driving machinery in the laboratory could be built. It is also 
very desirable to have available, projects which can be used 
to illustrate the principles involved in the winding, connection, 
and operating characteristics of the polyphase motor. 

The motor described in this article has been developed to 
meet the needs of the average school for a motor of sufficient 
capacity to drive a grinder, lathe, small saw, or any other 
piece of equipment within this range of power requirement. 
While it has a continuous rating of 34 h.p., it may readily 
be used, in an emergency, on machines requiring 1 h.p. if 
the machine to be driven has an intermittent duty cycle. 
There has also been developed a small d.c. machine which 
can easily be coupled to the motor on a common fabricated 
steel base, to form a small motor-generator set suitable for 
the laboratory or for a battery-charging unit. This latter 
project is not quite developed at this time. 

Single-phase motors of more than %%4-h.p. capacity are 
rather difficult for the school shop to construct because of 
the more or less complicated starting mechanism which is 
required. It is for this reason that a polyphase design is used 
for this 34-h.p. motor. The 60-cycle 3-phase type was selected, 
since that system is fast becoming the nation’s standard. The 
simple squirrel-cage induction motor is an easy motor to 
build as no starting mechanism is required and the coils are 





*Head of Electrical Department, Utica Free Academy, Utica, New York. 
1Name of manufacturer of castings, punchings, ball bearings, etc., will be 
furnished on request. 
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of the plain, untaped, form-wound type which may be laid 
into the stator slots in a plain lap-winding. The polyphase 
motor is also desirable from the patternmaker’s and machin- 
ist’s point of view, since only one end-shield pattern is needed 
and there are very few small parts to build. Then, too, there 
are no centrifugal switches or slip rings, etc., needed. 

This motor has been designed and built in the drafting and 
electrical departments of the Utica Technical High School. 
Like the motor described in the February, 1930, issue of this 
MAGAZINE, it has been built around standard rotor and stator 
punchings.* It has a standard 40 deg. C. continuous rating of 
% h.p., 60 cycles, 220 volts, 3-phase, 2.4 amperes, 1725 r.p.m. 
This assures a motor with good magnetic and electrical char- 
acteristics, and makes it possible to purchase the parts which 
the school cannot successfully build. 

The motor also is equipped with a new type of ball bearing’ 
which is easier to mount and maintain than the ordinary ball 
bearing or sleeve bearing. 

The over-all length of the motor is 13 in. and the weight 
complete is 55 lb. The unfinished castings weigh 31 lb. These 
dimensions and weights will give an idea of the sturdiness 
of the motor. 

The necessary wire, insulation, etc., may be purchased 
through any local electrical jobber. The complete motor can 
be built at a cost, for material, of approximately $10. 


Assembling the Rotor Punchings 
The rotor of a simple squirrel-cage motor, such as this, is 
perhaps the easiest part of the motor to build, yet it 
can readily be spoiled if due caution is not observed in 
assembling it. 
First, count the punchings to make sure that you have 
the proper amount of iron. There should be 105 of the 
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steel punchings shown in Figure 2. They are shown assembled 
in Figure 1. You should also have 4 copper end punchings 
for the rotor, which are just like the steel punchings with 
the exception of material and thickness. There should be 
two % in. thick and two % in. thick. 

The next step is to turn an arbor or assembling jig as 
shown in Figure 3. 


Industrial Arts and Vocational Education — 


August, 1931 


When this has been accomplished, the rotor is ready for 
the copper bars. Cut 26 bars or rivets, using bare copper wires 
0.258 in. in diameter or No. 2 B.&S. gauge. These bars 
should be long enough to project from 1/16 in. to % in. 
beyond the width of the stack at each end, to allow for 
peening over with a hammer or preferably a rivet set which 
will leave them all smooth and even. A much more permanent 
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This arbor can be used to clamp the punchings and hold 
them firmly while inserting and swaging the rotor bars. 
When assembling the punchings, first put on one of the thick 
copper end punchings and also one of the thin ones. It is 
very important to have all of both the steel and copper 
punchings assembled the same side up and according to the 
little marker shown at point A in Figure 2. If this is not 
done, a rough-looking and noisy rotor will result. This can 
easily be accomplished by watching for the marker and the 
rough edge or punch marks on the punchings. On examina- 
tion, one side of the punchings will be found to have a sharp 
and more or less rough edge while the other is slightly 
rounded. It will then be easy to get them all the same 
side up. After all the steel punchings are assembled, the 
remaining two copper end punchings should be put on, the 
thick one last. The arbor nut can then be applied and the 
whole stack clamped down. Before using a wrench, two 
thin strips of metal or fiber should be inserted in slots B of 
Figure 2 to aid in correctly aligning the various punchings 
as well as to obtain the proper amount of staggering, which 
is approximately one slot width, as shown in Figure 1 at 
point A. By twisting them to the right it will be easier to 
hold them while clamping down with the nut. 


job of soldering will result if the ends of the bars are coated 
with No. 293 G.E. soldering paste before peening them over. 
The paste is then forced into the slots and will aid in sweating 
in the bars when ready for the final soldering operation. 

The best way to head over the bars is to have two rivet 
sets so that one can be held in a vise while the other is used 
to head over the opposite end of the bar with the hammer. 
After all bars have been peened over, the whole rotor should 
be thoroughly “sweat” in with solder. If this is not well donc, 
a high-resistance rotor will result and the motor will have 
very poor characteristics. The rotor is then ready for pressing 
on the shaft. To accomplish this, first heat the whole rotor 
with a blowtorch, to insure sufficient heat to thoroughly sweat 
the solder in around the ends of the bars and the copper 
end rings when it is applied with the soldering copper. 


Assembling of the Stator Punchings 


First, build a simple template or assembling jig by setting 
four % by 4-in. steel pins in a board. These pins should be 
located so they will fit the holes marked A in Figure 4. The 
punchings should then be counted to make sure there are 103 
punchings. One or two over will not make much difference, 
but if you run much under, the motor may draw too much 
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current and run hot. You should also have two of the fiber 
punchings. 

Assembling the Stack. Care should be taken, as in the 
case of the rotor, to assemble them according to the “notch” 
or “marker,” C in Figure 4. Be sure to feel for the “burr” 
in order to get them all the same side up. Even one or two 
incorrectly stacked will cause the motor to be noisy. When all! 
steel punchings are assembled, apply one of the fiber punch- 
ings and cut a narrow fiber ring to fill it out to the full 
diameter of the steel punchings, as shown at A in Figure 5. 
This space is left for the steel shell which clamps over it 
in the standard motor, and unless it is filled in, the clamping 
bolts will not draw down evenly. 

When this is completed, insert six %4 by 3%-in. r.h. brass 
machine screws in the holes marked B, Figure 4. The whole 
stack can then be turned over and the remaining fiber put on 
with the extra ring, as before, and the whole stack drawn 
down as tightly as possible with the bolts. The stack should 
be carefully squared up before the final tightening or trouble 
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will be experienced when the stack is finally 
assembled in the frame. The four holes A will 
now be free for the frame or end-shield bolts. 

Boring the Stack to Size. To obtain the 
best results, the stack should be bored to size 
before winding. This can be accomplished best 
by using the internal attachment of a little 
Dunmore toolpost grinder, since the teeth will 
bend over if one attempts to use a boring tool. 
However, it can be successfully bored, where 
no grinder is available, by sawing out a strip 
of hard wood to a dimension which will just 
push through the slot. It can then be cut into 
lengths which will equal the height of the 
stack and the pieces pushed into the slots to 
prevent the teeth from bending. Light cuts 
only should be taken. The boring should be 
accurately done since the air gap will have a 
considerable effect on the no-load current and 
speed characteristics. This dimension should 
be 4.398.002 in. Do not exceed this diam- 
eter. When this is finished, take a 3-cornered 
file and smooth up the slot edges a little to 
prevent injury to the wire insulation when 
winding the stator. It should then be placed 
on a mandrel and the outside of the stack 
turned to light press fit in the main frame. 

Winding the Stator. It will first be nec- 
essary to build a coil form by making up the 
coils. Details of this are shown in Figure 6. 
This can be used on a small hand winder, with 
a counter, or in a lathe. The final appearance 
of the windings or stator depends very largely 
on how well the coils are formed. Keep them 
tight and run the wire on evenly and it will 
be much easier to lay them into the motor 
slots. There should be 36 coils with 24 turns 
of 0.032-in. or No. 20 B. & S. gauge d.c.c. 
wire. This will require about 3.3 lb. of wire. 

When starting the coil, insert the wire and 
cotton sleeve in the slot A of Figure 6 with the 
form assembled. Allow about 3 to 4 in. of wire. 
A piece of grocery twine should be laid into 
the slots B and C of Figure 6 and the wire 
wound over them to use in tying the coil be- 
fore it is removed from the form. Allow 
an extra 3 or 4 in. of wire to finish off 
the coil and also provide it with a sleeve. 
This can be ended so that the string in slot 
A-B will bind the two ends of the coil, as 
shown in illustration D of Figure 6, thus 
securely anchoring the sleeving. The coil can 
then be removed by opening the form and it is ready to be 
laid in the slots of the stator. 

The final connections of the winding will be much easier 
and more accurate if colored cotton sleeving is used on the 
coils. By always starting a coil with a given color, and finish- 
ing with another, it is easy to distinguish the beginning and 
ending of coils, or pole groups, of coils when “stubbing up” 
the motor at the finish of the winding. 

Slot Insulation. For best results, use either fish paper or 
rawhide fiber insulation of 0.010 to 0.012 thickness. Either 
plain or oil-treated stock will do. 

In cutting this insulation, it is necessary to have the cells 
fit the slots accurately if you desire a neat job and one that 
may be easily wound. Cut the insulation 2 15/16 by 1% in. 
and make sure that you are cutting so the fold will come the 
right way of ‘the grain or it may crack when folded into the 
slot. These cells should be folded and crimped a little at the 
edges, as shown in illustration E, Figure 6. Before cutting 
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all of the cells, try one to make sure it is of correct length, 
as a miscount of punchings might make them too short or 
too long. A projection of 1/16 in. on each side is about 
correct. 

You will also need 36 pieces of varnished cambric insula- 
tion for insulating the second coil side which is laid into the 
slot. This insulation should be 3% by 3 by 0.010 in. 

Phase Insulation. Twenty-four pieces of cambric insula- 


tion 0.010 in. thick cut 3 by 1% will be needed for phase. 


insulation or for separating the various pole groups of coils. 

Laying in Coils. After the fiber insulation cells have been 
placed in the slots, the stator is ready for the coils. Care 
should be observed in laying in the coils, for the life of the 
motor depends very largely on how well this operation is 
performed. A slight break in the cotton insulation or an un- 
necessary kink in the wire will sooner or later result in a 
burn-out. 

First, tape one side of six coils, as shown in Figure 5, to 
prevent them from chafing against the iron while the rest of 
the coils are being laid in. 

The tape should be applied to the side opposite the one 
with the leads and cotton sleeving. It will be much more 
convenient if the stacks are held in a vise or clamp to keep 
them from rolling about while the coils are being laid in. 

The lead side of the coils should always be laid in first or, 
in other words, put in the bottom of the slot. The span of 
the coil is 1 and 7; that is, the coil should lie in slots 1 and 7, 
so the first six coils should have but one side laid in, as shown, 
and the other side put down after all other coils are in. The 
seventh coil should have both sides laid in with the second 
side in the top of the slot already occupied by coil No. 1. 
However, before it is put in, a fold of the 3% by 3-in. 
cambric insulation should be put in the slot to insulate this 
coil from the first one within the slot. The coil will go in 
much easier if the inner side of the cambric cell insulation 
is rubbed with a piece of paraffin to prevent the wire from 
sticking and wrinkl'ng the insulation down into the slot. 

When the coil is in place, this cambric can be trimmed and 
folded in under the slot wedge. This wedge should be of 
hard fiber 1/20 by 7/32 by 3% in. Fold over both the 
cambric and fiber cell insulation before driving in the wedge. 

After a couple of coils have been laid in, the cambric 
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phase insulation should be inserted before laying in the next 
coil, as shown at C in Figure 5. This should go in on both 
sides of the stator between every three coils. Be sure to keep 
it fitted up close to the iron to thoroughly insulate between 
phase or pole groups. The -corners can be trimmed off after 
the coils are formed down permanently. A strip of heavy 
fiber and rawhide mallet will work best in shaping down the 
coils. 

The coil can be laid in very fast and easily if one will 
grip it between the thumb and forefinger of both hands and 


, flatten it out as shown in slot B, Figure 5, so that the whole 


coil may be slid right in without injury to the turns. They 
can then be forced down into the bottom of the slot. Do not 
cut the little string ties on the lead end of the coils, nor on 
the other end, until after the coil is finally down in shape. 
In laying in the coils, watch the ends to see that all coils 
are evenly spaced in the slots; that is, that they project an 
equal distance from the iron on each side. If this is not 
watched, they will “run,” so to speak, and project out much 
farther on one end than the other causing trouble when the 
last coils are put down. 

After the wedges are all driven in, the coils should be 
finally shaped down with the rawhide mallet and checked to 
see that they are well below the base of the iron so the rotor 
or fan will not rub. 

Final Connections. Before making any connections, test all 
coils for grounds. First, stub up the pole groups; that is, 
connect the three coils of each group, in series, leaving two 
long ends for the group, as if it were one coil as in Figure 7. 
This will be easy if colored sleeving has been used. Before 
going any further, test these groups with a test lamp, on 
d.c., and a magnetic compass for checking polarity as well 
as for reversed coils. 

Second, start with phase A, in Figure 7, and alternate the 
poles, for north and south, skipping two pole groups each 
time for four poles. When finished, check these groups for 
polarity before soldering them. 

Third, start phase B on the ending of the second pole group 
to reverse the polarity, skipping two poles each time as with 
phase A. Check as before. 

Fourth, start phase C with the same polarity as phase A, 
and alternate the polarity of the four remaining poles as with 
the other two phases. When finished, recheck all three phases 
for polarity and also carefully check for shorts between 
phases. 

Fifth, after you are sure all polarities are right (remember 
phase C should be the reverse of the others), connect the 
end lead of each phase, as in the “wye point” of Figure 7, 
to form a 4-pole “wye” connection of the whole three phases, 
and the connectiens are complete. 

Varnishing and Baking. After all connections and tests 
have been made, the winding should be carefully treated with 
an insulating varnish, such as G.E. No. 450 clear baking 
compound, and baked in an oven for 8 to 10 hours at 100 
to 120 deg. C. This will bind the coils into one solid mass 
which will not only insulate them, but will serve to keep 
them from vibrating. It will also make them more or less 
oilproof. 

If there are no provisions for baking them, an air-drying 
varnish compound, such as G.E. No. 152 clear air-drying 
varnish compound or equivalent, may be used. 

Main Lead-in Wires. At least No. 14 B. &S., double braid, 
rubber covered, extra-flexible stranded wire should be used. 
These leads should be soldered to the three main phase leads 
and well lashed down to the stator with armature twine to 
prevent the strain from coming on the coil ends. They can 
be cut to any desired length. The stator is now complete 
ready for pressing into the frame for final assembly. If it 
does not fit very tight in the frame, it should be held by two 
setscrews taped through the bottom of the frame. A third 
can be placed under the name place if desired. 
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Suggestions on Machining 
General Suggestions. This motor, like the %-h.p. motor 
described in the February, 1930, issue of this MaGazIne, has 
been designed so that a school provided with a good engine 
lathe of an 11-in. swing and a good chuck, together with the 
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other necessary tools to go with it, cam build the motor. 
Even though a larger motor, it is much easier to build than 
the %4-h.p. motor referred to, since there are practically no 
smal! parts, or starting switches, etc., to build. Of course, it 
can +e built easier if other machines are available. 
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The principal dimensions to watch are those where the 
bearings are concerned. The housing for bearing should be 
held very close to the dimensions shown on the end-shield 
detail, or better still, to those on the special bearing-mounting 
print which the New Departure Manufacturing Company 
incloses with the bearings. A loose fit on the bearings and 
main bore of the frame will cause a noisy, short-lived motor. 
Only one end shield should be bored through for the shaft. 
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end shield or bearing housing. However, force should not have 
to be used in assembling it. 

The bearings should not be pressed on the shaft until 
everything is ready for the final assembly, as they are packed 
with sufficient grease for one year’s run if assembled clean. 
If for any reason a bearing becomes dirty, it should be thor- 
oughly washed with gasoline or kerosene and, for best results, 
regreased with a good sodium-base, ball-bearing lubricant. 
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THE SHAFT 


The Shaft. Some schools use old automobile axles for the 
shaft. They are inexpensive and of very good material. The 
dimensions should be held very close for the press fit of the 
bearings. Unless you are provided with an arbor press, you 
had better not knurl the shaft too deep or you will experience 
difficulty in pressing the rotor on it. 

The Fan. This is simply pressed on the shaft. In some 
cases it may have to be turned down a little after it is pressed 
on, for some of the castings run a little thick and it may rub 
on the bosses where the main end-shield bolts go through. 
This, however, can be easily overcome by turning the fan to 
a smaller diameter, which also helps to make it run true. 

The Rotor. In turning the rotor, see that the diameter is 
not less than 4.373 in. + .002 in. This is important, for it 
controls the air gap. If the air gap is too large, it will increase 
the no-load current to a point where there may be serious 
heating, poor efficiency and poor operating characteristics in 
general. On the other hand, too small an air gap may result 
in rubbing and a noisy motor. 

Points on the General Assembly 
Bearings. There should be a good, snug push-fit on the 


When pulling the end shields up for the first time, make 
sure that there is some end play so as not to cramp the bear- 
ings. After the motor has been finally assembled and run, the 
amount of end play can be tested and reduced to a minimum 
by either turning a small sleeve or bushing to press into the 
bearing housing. If it is only a small amount, it is easier to 
form a heavy wire ring of brass or steel wire and insert it in 
the housing. If the correct diameter of wire is not at hand, 
one can make a spring of it by putting in a couple of bends 
to press on opposite sides of the bearing and end shield. It 
should be on the end opposite the pulley. 

Do not forget to insert the C washer and felt, which come 
with the bearing, in the pulley and shield. 

If the rotor should need balancing, it can easily be done 
by putting extra solder on the light side, as indicated on 
balancing ways or when leveled on the ball bearings. This will 
not be necessary if it is carefully “sweat in,” or soldered when 
assembled. 

Bushing for Lead Outlet. The little bushing shown where 
the leads come out through the end shield in Figure 8, is a 
standard %-in., composition, lamp-socket bushing. 
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WOOD SCREWS 
Harry L. Barta, Bay View High School, Milwaukee, Wisconsin 
(See Supplement No, 217) 


Common wood screws are regularly made of iron (mild 
steel), and brass with three styles of heads — flat, round, 
and oval. 

The sizes are designated by length in inches and by diam- 
eter in numbers of the American screw gauge. There is a 
recognized commercial standard for wood screws, established 
by the American Standards Association, with the codperation 
of the U. S. Bureau of Standards and the manufacturers. The 
nominal length measurement includes the head of the flat 
heads, about half the head of the round heads, and the coun- 
tersink portion of the oval heads. 

The wood-screw table, shown in Supplement No. 217, pre- 
sents helpful information for the correct use of wood screws 
for the woodworker. 

Screw Size. Upon the label of a box of screws is specified 
the length and gauge of the screws which it contains. 

The various lengths and gauges are shown in the first three 
columns of the table for all flat-, round-, and oval-head wood 
screws. It is by the gauge number and the length that screws 
are known in industry. 

Gauge. The fourth column gives the various gauges of the 
American standard wood screws, and the fifth shows the 
actual size of the different gauges. The sixth column gives the 
decimal diameter of the screw shank, and the seventh column 
gives the diameter of the shank in the nearest common 
fraction. 

Holes. It is important to know what size of twist bit to 
use for the pilot holes for the various gauges of wood screws 
so as to get the greatest holding power from them. The hole 
in the first piece of stock should be of such diameter that the 
screw shank will pass through without being forced. The hole 
in the second piece of stock, that is, the pilot hole, should 
be of a diameter equal to the root (bottom of the thread) 
diameter of the screw, so that, when the screw is inserted, 
it will cut a thread in the wood without splitting. 

It is impossible to specify an exact size for wood bits due 
to the fact that twist bits are graduated every 1/32 of an 
inch. In columns eight and nine are given the nearest size 
wood bit for each screw diameter. 

The tenth column gives the size of the auger bit to be used 
when the head of the flat-head screw is to be sunk entirely out 
of sight. 

Styles of Standard Wood Screws 

The style of standard wood screws are the flat head (f.h.), 

round head (r.h.), and oval head (o.h.). 
Material 

Standard material used in manufacturing wood screws is 

iron (mild steel) and brass. 
Finish 

The standard finish used by manufacturers is bright and 

blued for iron, and bright for brass. 
Special Wood Screws 

The varieties of special wood screws regularly recognized 
under this heading of specialties might be extended ad in- 
finitum. Some of the most common styles are: drive screw 











(flat and round head), wing, pinch, dowel, lag (square and 
hexagon head) hanger, threaded wire, fillister, etc. 
Finish of Special Screws 
Tinned, coppered, nickel plated, silver plated, oxidized 
silver, oxidized, galvanized, sherardized, copper plated, ja- 
panned, lacquered, annealed, parkerized, codmium, plated, 
and chromium finishes are used on special screws. 


AUTO-SHOP BLOCKING 
Edwin M. Wyatt, Assistant Principal, West Technical High 
School, Cleveland, Ohio 
Few teachers of auto mechanics ever have quite enough 
blocking in their shops. Also, unfortunately, many can recall 


Possible 
'® height variations 
Fig. 2. 
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accidents in the shop occasioned by the use of improper block- 
ing under cars. The type of blocking described herewith has 
the merits of being cheap, easily made in the school wood- 
working shops, is adjustable in height from 9 in. up in mul- 
tiples of 3 in., is broad based, light to handle, does not get 
out of order, and is unusually free from any danger of slipping 
its load off. 

The block may be made of any 2-in. lumber. The dimen- 
sions given have been found satisfactory but others might be 
worked out. Soft wood is probably better than hard wood, for 
its softness gives a firmer hold on the load and also makes the 
block lighter. Hand holes are provided on both faces near the, 
ends where the burden is not likely to rest. 

The drawings are quite self-explanatory. Figure 1 gives the 
necessary construction information, Figure 2 shows some of 
the height adjustments possible, and Figure 3 shows the jack 
being used on an auto-repair job. 


A BASKETBALL TIME CLOCK 
G. A. Wickman, Vocational School, Beaver Dam, Wisconsin 
The basketball time clock illustrated herewith, was con- 
structed in the metal department of the Beaver Dam Voca- 
tional School and is used with much success by our school 
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during basketball season. When hung in a convenient place 
in the gymnasium this clock will indicate the number of min- 
utes left to play during each half. 

Its mechanism is composed of an ordinary alarm clock 
which is controlled electrically through two push buttons from 
the timer’s table. The control is transmitted through a stop 
spring acting upon the balance wheel of the clock. By applying 
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THE BASKETBALL TIME CLOCK 


and releasing a lever it is possible to start and stop the clock 
at will. Two magnets are arranged in position so that one ap- 
plies the lever for stopping while the other releases it to a 
neutral position for starting. 

In order to obtain a complete revolution of the time hand 
to correspond with official basketball time, it is necessary to 
increase the speed of the hand four times. This is done by 
adding two gears taken from old clocks whose ratio is 4 to 1. 
The large gear is fastened to the main hand shaft and placed 
in mesh with the small gear which propels the time hand. 

The time hand is made of aluminum for lightness and is 
counterbalanced to insure accuracy. 

The face of the clock may be made as large as desired. 


BLACKBOARD ROLLER T SQUARE 
George Heald, Los Angeles, California 


The blackboard roller T square described herewith is made 
to roll on the chalk trough. Figure 1 shows the method of 
construction. The head is made 12 in. long. It is slotted on 
each end to receive a roller from a discarded roller skate. The 
blade is 4 ft. long and it is gained into the head. It is also 
graduated to permit drawing to scale. Figure 2 shows the 
method of drawing horizontal lines. The chalk is held against 
the blade and the fixture rolled along the chalk trough. Ver- 
tical lines are drawn as shown in Figure 3. Angular lines are 
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drawn with a triangle placed against the blade as shown in 
Figure 4. The measuring stick or rule graduated to a scale of 
4 in. equals 1 in. shown at the right in Figure 2, is a great 
convenience for making drawings to scale. 




















FIG. 1. BLACKBOARD ROLLER 
T SQUARE 


This device was found so convenient in the woodshop that 
duplicates had to be made at the request of the teachers in 
the science and mathematics classes. 


BORING-TOOL HOLDER 

John W. Strahl, J. Sterling High School, Cicero, Illinois 

The boring-tool holder shown in the accompanying illustra- 
tions is very convenient for both the school shop and general 
toolroom use. The student who has made one of these tool 
holders for his own use, need not waste time waiting in line 
at the tool-crib window for a boring tool. He can have an 
assortment of boring tools made of drill-rod and high-speed 


BORING-TOOL HOLDER 


steel that will meet almost every requirement. The boring 
bars should be long enough so the screw of the toolpost clamps 


THE ROLLER T SQUARE IN USE 
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it firmly and holds it in position, while the small screw in the 
boring-bar holder helps to stiffen the bar and eliminates chat- 
ter. This is of particular advantage when using very small 
boring bars. 

Following is a list of operations that has proved successful 
in making this tool holder. 

First Operation 

1. Machine stock to size, 9/16 by 1 by 5%. 

2. Mill groove entire length, using 45-deg.-angle cutter. 
This can be a shaper job if desired. 

3. Remove all burrs, round all corners and edges, file and 
polish. The better the polish at this stage, the better will be 
the appearance after casehardening, especially if the piece is 
to be color hardened. 

Second Operation 

1. Cut stock about % in. longer than given dimensions and 
face both ends square and make proper length. 

2. Mill slot 9/16 in. wide and 1% in. deep. Care must be 
taken to have the slot exactly in the center. It should be a 
good snug fit over part 1. The dividing head can be used for 
cutting this slot, but we have found a pair of V blocks used 
in the milling-machine vise very satisfactory. 

3. Shape top, drill and tap a %-in. hole in the lathe. Some 
difficulty may be encountered chucking this piece after it is 
milled, especially in a three-jaw chuck, but if a collar is bored 
to 1% in., with a setscrew for holding the work, there will 
be no difficulty. 

Third Operation 

1. Cut the pin to length and round the ends, also file each 
end a trifle, reducing the diameter, so part 2 will be a running 
fit on the ends of the pin and the center will be a light drive 
fit in part 1. 

Fourth Operation 

1. Turn to % in. in diameter and thread. Turn point slightly 

smaller than root of thread. 
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USING A METAL WEATHER STRIP INSTEAD OF THUMB TACKS 





2. Mill or file head square. If the head is to be milled, 
take a 3-in. hexagon nut and slot it through from one corner 
to the center with a hack saw. Screw this nut up close to the 
head of the bolt, then when the latter is caught in the chuck 
or vise it will clamp the screw firmly without injuring the 
thread. 

When assembling parts 1 and 2 for drilling and reaming the 
¥4-in. hole, it is well to put a piece of 34-in. round stock in 
the V to insure that part 2 is high enough to take stock of 
this size. Probably most of the boring tools will be made from 
Y, in. round steel. 

A very nice finish, similar to the finish on gun locks, can be 
put on this tool when casehardening, by heating the parts in 
a cyanide pot and quenching in a solution of 1 lb. of saltpeter 
(potassium nitrate) in about 4 gal. of water. 

Boring-Tool-Holder Wrench 

The wrench for this tool holder requires no special explana- 
tion. Simply drill a %-in. hole through a piece of steel of the 
proper size and file it square to fit the head of the screw. 
Dress the outline as shown by the drawing and caseharden 
same as the other parts. The students have been very much 
interested in making this very serviceable tool. The job 
requires approximately 36 hours to make. 


A SUBSTITUTE FOR THUMB TACKS 
E. E. Biddall, Lincoln Junior High School, ° 
Sacramento, California 


The method for holding drawing paper on the board de- 
scribed in this article has proved entirely satisfactory and can 
be installed at very little expense and labor. 

Most devices interfere with the free use of the triangle, but 
this one does not, as it extends only a very little above the 
board, allowing the triangle to pass over it without difficulty. 

The metal used is a spring copper weather strip 3% in. wide, 
known as the Nu Metal Weather Strip, Style D. It may be 




















August, 1931 


installed with either 34-in. No. 18 flat-head nails or %4-in. 
No. 2 flat-head screws. 

The end at the right, where the paper is slipped under, is 
curled up slightly. To place the paper under the clip, start 
at the right and slip the paper to the left until it is in its 
proper place; then true up the bottom edge of the paper with 
the T square. 


CELLULOID ENVELOPES FOR 
DRAWINGS 
Merlin J. Finch, High School, West Orange, New Jersey 

The celluloid envelope described herewith was designed to 
protect mounted drawings and blue prints against dirt, grease, 
and oil while in use in the shop. 

It is especially useful for holding drawings and illustrations 
for which the list of operations or bill of materials is mounted 
on the reverse side. 
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CELLULOID ENVELOPES FOR DRAWINGS 


The celluloid may be purchased at an automobile accessory 
store, and is very reasonable in price. 

Two sheets of the celluloid are required for each envelope. 
They must be cut 2 in. longer and 1 in. wider than the draw- 
ing. These sheets are then riveted together along the bottom 
and the two sides with %4-in. No. 14 f.h. copper rivets and 
burrs (washers) as shown in Figure 1. They may also be 
fastened together with 34-in. binding tape and stitched on a 
sewing machine, using a rather coarse stitch, as shown in 
Figure 2. 

We use three sizes of these envelopes to accommodate the 
three different sizes of drawings and blue prints which are 
used in our school shop. 


A MARKING GAUGE 
J. M. Priest, Versailles Avenue School, McKeesport, 
Pennsylvania 


The saving of time is always an important factor to be 
considered in shopwork. For speed and accuracy in the “mark- 
ing off” of lumber to be sawed on a band saw the gauge 
illustrated in Figures 1, 2 and 3 has been found to be very 
efficient. It is easy to operate and saves the “wear and tear” 
on the fingers that frequently results when the thumb-and- 
rule method is used. 

Only a few minutes of time is needed to make this gauge 
from an old wooden marking gauge and a rule. 

Remove the thumbscrew and beam from the old marking 
gauge. Measure the width and thickness of the rule to be used 
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in the marking gauge. (Most rules are 3/16 in. thick and 1% 
in. wide; that is why these dimensions were used in Figure 1. 
If your rule has different dimensions, substitute the dimen- 
sions found for those in Figure 1.) Mark off the width and 
thickness of the rule on the marking gauge % in. from the 
top, as illustrated in Figure 1. Chisel out the through mortise 
so that the rule will slide back and forth in it freely but not 
so that the rule wabbles. Now saw off a portion of the beam 
the thickness of the head used. Plane the beam so that when 
placed in the head of the gauge the rule will freely slide back 
and forth. Put glue on the sides and bottom of this piece just 
made. Place it in the head and tighten the thumbscrew down 
on the rule until the rule holds the beam portion in place. 
Leave thus until the glue is dry. When dry, the head may be 
smoothed and cleaned by planing or sandpapering. 

Figure 2 shows a perspective of the gauge and parts 
assembled. Figure 3 illustrates the method of holding and 
using the gauge. 

We have found that this marking gauge speeds up the lay- 
out work on rough lumber so much that the project is really 
very much worth while. 


A COPY RACK FOR THE PRINTSHOP 
Chas. R. Kinison, Ohio University, Athens, Ohio 


In many school printshops no provision is made for holding 
the student’s copy while he is composing a job. This is espe- 
cially bad during the first few weeks of the semester when the 
beginning classes are learning the case. During this time the 
students are setting straight matter, usually in 10-point body 
type. In the absence of a copy holder, the copy is usually 
placed on the capital compartment of the California job case, 
from where it has to be shifted nearly every time a capital 
letter is required. 

Frequently this moving of the copy causes it to flutter to 
the floor. Then the student has to stoop to rescue his copy 
from the floor, and his thoughts are taken away from what 
he was doing and valuable time is wasted in getting readjusted 
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before resuming the interrupted work of composition. By 
using a copy rack much of this loss of time can be prevented. 

The copy rack shown in Figure 1 is made of two pieces of 
iron wire, respectively 1214 in. and 30 in. long, and a piece 
of tin or other light sheet metal 2 by 12% in. The following 
procedure may be used in making the rack. 

1. Bend the long wire at right angles, 9 in. from each end, 
so that the 9-in. arms will be parallel and pointing in the 
same direction. 

2. Bend the short wire %4 in. from each end and clench it 
to the other wire about 2% in. from the angles. 

3. Lay out the tin strip with lines. in. from and parallel 
to each end, and a line % in. from and parallel to one side. 

4. Snip off the two corners where this long line intersects 
the shorter ones so as to make 45-deg. angles on the waste 
pieces. 

5. Bend on the long lines so as to form a trough to hold 
the copy. 

6. Bend on the short lines in the opposite direction from 
the trough and clinch these bends around the arms of the 
long wire so that the trough is next to, and about 2 in. from, 
the ends of the wire. 

7. Bore two holes in the back of the California job case. 
These holes should be just large enough to accommodate the 
wire ends of the rack, and they should be parallel to the top 
and the bottom of the case. 

8. Place the ends of the wires in these holes and bend the 
rack to a convenient position. 

Figure 2 shows the rack just described in a convenient posi- 
tion on a California job case. 

The second rack, illustrated in Figure 3, is made of a piece 
of binders’ board or of heavy cardboard about 7 by 12 in., a 
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strip of tin or sheet metal 2 by 12% in., and two 3-in. pieces 
of iron wire. 

1. Lay out the tin strip as in step 3 of the rack described 
before, but make the long line % in. from the side. 

2. Cut the corners and bend as in steps 4 and 5 of the 
foregoing. 

3. Bend the tin on the short lines in the same direction as 
the trough and clinch on the ends of the binders’ board. This 
makes one long edge of the board in the trough. 

4. Solder the wires on the tin about an inch from and 
parallel to each end, leaving 2 in. of each wire projecting. 

5. Bore two holes in the back of the case to accommodate 
the wires. 

6. Insert the wires and adjust the rack to a suitable position. 

When not in use, either of these racks may be laid flat in 
one of the compartments of the case before the latter is put 
away in the case rack. By placing the holes for the copy rack 
on the right-hand side of the case, two students may work 
facing each other without interfering with each other’s copy 
racks. 

These racks are not difficult to make, and the saving in time 
effected by their use will more than repay the time and effort 
used in making them. 


A PARALLEL STRAIGHTEDGE FOR 
THE BLACKBOARD 
Chester K. W. Schenck and N. J. Rosen, Murray Hill 
Vocational School, New York, N. Y. 

The device described in this article will appeal especially 
to teachers of mechanical drawing, to lecturers, or to any- 
one who may desire to construct charts for demonstration 
purposes. At times it may be desirable to make drawings 
on large charts instead of the blackboard, hence this device 
has been planned in such a manner that it can be used for 
making drawings either on the blackboard or on pieces of 
heavy paper or cardboard held against the blackboard by 
means of springs. 

In Figuré 1 an assembly of the device is shown, while 
Figure 2 and 3 are the details. For a description of the device 
it is well to study the assembly drawing in Figure 1. Two 
guide rods (1), are fastened in place with small holding 
angles (2). The parallel straightedge (3) is guided along 
these rods by the guide brackets (4). 

In order to make the straightedge assume parallel positions 
at any point, a flexible parallelogram composed of piano wire 
is used. One end of this wire is fastened to the right-hand 
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upper tightening bolt (7). It is then passed around a single 
groove of the right-hand double-groove pulley (9), and again 
around a single groove of the left-hand double-groove pulley, 
and then down to the left-hand lower tightening bolt where 


it is 


A similar wire is fastened to the left-hand upper tighten- 
ing bolt brought around the two grooved pulleys, and down 
to the lower right-hand tightening screw. The method of 
putting on this wire is shown in the diagram for mounting 


parallel on Figure 2. 
The nuts on the tightening bolts can then be adjusted 


FIG, 1 


fastened. 
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until the friction between the wires and the other parts of 


the mechanism is sufficient to hold the straightedge in any 


position along its path of travel. 

The spring clips are used as has already been stated, to 
hold drawing paper in place for making charts. The triangles 
are made as shown in Figure 3. Two of them are fastened 


together with spacers so that they can be swiveled on a 


tongue which slides in a groove provided on the straight- 
edge. This tongue prevents the triangle from falling down 
when they are not being held against the blackboard. The 
pivoted tongue also allows the triangle to be used in any 


position, while the 30° — 60° triangle is shown in Figure 3, 


the same arrangement can be effected with the 45° as well. 
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FOLDING DRAWING TABLE 
Allan V. Winegard, Glenside-Weldon School, 
Roslyn, Pennsylvania 


The folding drawing table is a substantially built table that 
is folded instantly into a compact unit taking up a floor space 
of 3 by 26 in. 

The table is hinged at B with steel pins, the table being 
re€nforced at this point with iron plates 15. Two metal dowels 
16 at the back of the drawing board fit into the female parts 
of the dowel which is driven into 6. This holds the table 
firmly. The back legs are reénforced with 3 rails 5, 6, and 7 
and also with diagonal braces 8 and back 19. A folding shelf 
and paper rack is composed of pieces 10, 11, and 12. It is 
hinged with r.h. screws 13. When opened it is held in a hori- 
zontal position by 6. It is a handy receptacle for paper, etc. 
Two hinges 17 are made of No. 20 gauge iron, folded and 
fastened securely to legs 2, and bolted to 1 to form a hinge. 
Piece 4 not only acts as a brace but sketches, etc., may be 
tacked to it with thumb tacks. Hard wood is suggested for all 
wooden parts except 4 and 19 which should be of white pine. 


A DRAWING SCALE 
Howard W. Boekeloo, Central High School, 
Kalamazoo, Michigan 


One of the fundamental ideas which the teacher of indus- 
trial education must impress upon his students is that the stu- 
dent’s craftsmanship is as much dependent upon himself as 
upon the appliances with which he works. While the value of 
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good tools cannot be underestimated it must be understood 
that an ingenious mind can frequently use an inexpensive sub- 
stitute for an expensive tool and turn out a fine product. Many 
of our boys use the best equipment in our shops and drawing 
rooms and form the idea that its use is imperative, when fre- 
quently a makeshift device might prove very adequate for 
the home workshop. 

The accompanying illustration, for instance, is a substitute 
for an architectural-drawing scale, a very satisfactory tool 
for a boy drawing at home who does not possess a scale of 
this kind. Spaces A, B, C, D, etc., may be % in., % in., % in., 
or any other scale (to the foot) which the draftsman wishes 
to use. Dimensions are transferred from these spaces to the 
drawing with the dividers. If half inches or quarter inches are 
wanted, spaces B and C, D, etc., should be doubled or 
quadrupled in number. 


THE COMBINATION BULLETIN BOARD 
G. N. Boone, McPherson College, McPherson, Kansas 


The combination bulletin board, described herewith, answers 
the need for a compact convenient place to post job sheets, 
instruction sheets, as well as charts of various kinds which 
show types of furniture, methods of tool sharpening, appli- 
cation of finishes, shapes and sizes of nails, screws and other 
wood fastenings. 

As shown in Figures 1 and 2, this bulletin board consists 
of twenty sheets of wall board, size 20 by 28 in., that are 
fastened by means of hinges to two triangular blocks of wood 
which in turn are held with screws to the back of the case. 
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FIG. 1 


The hinges are fastened to the wall board with rivets. Half 
of these sheets are fastened on one side of the triangular 
blocks and half to the other so that they fold against the 
back and parallel with each other. The complete board resem- 
bles a darge book. A cabinet with double doors opening out- 
ward incloses the entire board. This arrangement makes it pos- 
sible to open the cabinet and inspect half of the pages, with- 
out disturbing the other side. The cabinet is made as nearly 
dustproof as possible, in order to keep the contents clean. 

Our bulletin board has 18 pages devoted to pictures of fur- 





















































COMBINATION BULLETIN BOARD 


FIG. 2. 


niture projects. These have been gleaned from up-to-date 
furniture catalogs and carefully classified and arranged so that 
each page contains many pictures of a given kind of furniture. 
Different pages display beds, bedroom suites, dining room fur- 
niture, clocks, desks, magazine tables and baskets, study tables, 
fancy tables, boxes, chests, and the like. An index of the 
contents is placed at a convenient place inside the case. 

A bulletin board of this kind can be made in different sizes 
for displaying other types of teaching material. They have 
the advantages of availability, neatness, and compactness. 


PORTABLE TOOL RACK 
Fenton H. Farley, Rochester, Pennsylvania 


The problem of checking tools so that none are lost or mis- 
placed is very important in the general shop. The development 
of attitudes alone will not keep the tools from disappearing, 
hence suitable means for quickly checking the tools and yet 
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having them readily accessible to the boy at all times is the 
ideal at which to aim. The illustration shows a portable tool 
rack that helped solve this problem. It has been found ex- 
tremely useful. The following are some of its advantages: 

1. Every tool is in sight and may be easily checked. 

2. The rack can be quickly moved where it will be handiest, 
and it occupies no more space than a wall rack. 






A PORTABLE TOOL RACK 


3. It may be locked in the toolroom when not in use. This 
and the ease in checking is a distinct advantage over keeping 
some tools on the workbenches. 

4. Tools cannot be interchanged, that is, a chisel will not 
be placed with the marking gauges, or a saw with the squares. 

5. Every tool must be put on the rack in the way provided. 
A saw will not stay on the rack unless it is put on in the 
proper manner. The same is true of every other tool. 

6. It is better than keeping sets of tools in boxes. If a tool 
is missing on this portable rack, the fact is soon noticed. 

7. The rack can be built to accommodate any number of 
tools desired. 

8. Space not occupied by tools can be used for bulletins. 

9. Bench space is saved, as only tools that are needed will 
be on boys’ benches. This means that a given number of 
benches will serve more boys. 

10. No time is wasted waiting at the toolroom. There are 
fewer tools to be checked out. 

11. Tops of benches are more easily kept clean and the 
shop presents a neater appearance. 


DRAWING STAND 
Harry W. Kroll, Independent School District No. 35, 
Buhl, Minnesota 


A drawing stand which has been found most convenient for 
home use is shown in the accompanying illustration. The cost 
of this drawing stand is very small. 

The base is made of two pieces having a cross-lap joint at 
the center. The flanged union is fastened to this base with 
screws. 

The wooden cylinder is turned to the required fit for a 1-in. 
and 1%4-in. pipe. The small end of the cylinder is driven into 
the end of the 1-in. pipe. This should be a tight fit. The large 
part of this wooden cylinder should be turned to a sliding fit 
in the 1)4-in. pipe. 

Make a metal ring with an outside diameter that is equal to 
the inside diameter of the 114-in. pipe, and an inside diameter 
equal to the outside diameter of the 1-in. pipe. In other words, 
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make a ring that will be a bushing in the 1%4-in. pipe, and 
will allow the 1-in. pipe to slide through freely. The 1-in. 
pipe is too loose for a good fit in the 1%4-in. pipe, so the 
wooden cylinder is used at the lower end of the 1-in. pipe 
and the metal ring at the upper end of the 1!4-in. pipe. The 
metal ring is held in place with two rivets which are driven 
through drilled holes toward the outside with the heads on 
the inside of the pipe. 

The bushing in the 1%4-in. pipe also may be made of bab- 
bitt. Slide the 1-in. pipe in the 1%%-in. pipe. Fill in around 
the pipe with moist paper and leave about 1 in. space for 
filling with lead. Drill two 3/16-in. holes 14 in. from the top of 
the pipe. Pour in molten lead to fill in the space around the 
1-in. pipe. The two holes will fill with lead and key the lead 
ring to the 1)4-in. pipe. This ring will make the correct fit 
for the smaller pipe. 

Two corner irons are sufficient to brace the drawing board 
and are fastened to the wooden crosspiece. 

The sheet-metal support will hold the drawing board firmly 
when tilted at any angle. 

The %-in. setscrew allows the height of the stand to be 
adjusted to the sitting or standing position of the draftsman. 


SIX-INCH BENCH JOINTER 
John F. Faber, New York City, New York 


The bench jointer illustrated herewith was designed in the 
drafting room of Academy High School, Erie, Pa. The pat- 
terns were made by the patternmaking-trade classes and the 
machine constructed by the machinist-trade classes. Several 
of these machines have been built each year for a number of 
years. The drawings for this article were made by senior-high- 
school boys and were copied direct from the shop drawings 
made several years ago by drafting-trade students. 

This small machine offers excellent possibilities of correla- 
tion between the drafting room, the pattern shop, and ma- 
chine shop. 

The patterns for this machine cover every operation in pat- 
ternmaking except stave work and turning between centers. 


Molding is taught as related information and involves the 
use of the following: umbrella core, ram-up core, slab cores, 
stop-off pieces, telltails and loose drawback pieces. The pat- 
tern construction involves boxing up, lagging up, reénforcing 
for strength, reénforcing for rapping plates, dovetailing loose 
pieces, and making stop-off pieces. The patternmaking opera- 
tions involved are making full-sized layouts, getting out stock 
to correct dimensions, assembling, nailing, hand planing, carv- 
ing, filleting, rounding corners, sanding (hand and machine), 
setting in rapping plates, laying out segments, sawing, building 
up segments, faceplate turning, use of templets in turning, 
shellacking and stamping for identification. 

The machine-shop work involves many simple but interest- 
ing machine-tool operations. These operations are such that 
they can be performed on the machine tools usually found in 
the school-shop equipment. This machine requires no special 
jigs or fixtures. Besides the conventional lathe operations 
(turning, boring, radial turning), there are many machine- 
tool operations, such as milling, boring on the miller, the use 
of the dividing head, the use of the universal angle plate on 
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the planer, drill-press work, and shaper work. The bench- 
work consists of filing, scraping, balancing, and making layouts. 

When completed, this machine will be found useful in any 
woodworking shop. It may be screwed to a bench, a cast-iron 
movable stand, or to a movable wooden frame. 

The jointer is driven by a %4-hp., single-phase, a.c. 60-cycle 
motor which runs at 3,450 r.p.m. 

RACK FOR 6-IN. SCALES 
Rowland L. Hill, Vocational School, Jackson, Michigan 


In order to quickly check all the 6-in. scales in the tool 
crib at the end of each period, the rack illustrated herewith 
was designed. Without counting, and at a single glance, one 
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can tell whether or not all the scales are in. 

The rack is made entirely of wood and consists of three 
pieces, the back, the grooved piece, and the bottom for the 
grooved piece. 

The back is a plain board with beveled edges and there are 
two holes for the screws with which the rack is fastened to 
the wall. 

The grooved part shown in the illustration is made for 
twelve scales and is 11%4 by 2% by 10% in. The grooves are 
cut on an angle of 45 degrees in order that the sides of the 
scales are visible when one is looking directly at the front of 
the rack. After the grooved part is completed, the bottom is 
fastened on to keep the scales from dropping through. The 
grooved part is fastened with screws that come through the 
back so that they will not show from the front. 

Directly in front of each groove or scale is a small screw 
hook upon which to hang the check of the student to whom 
the scale has been loaned. 

A HANDY WORK SEAT 
C. Paul Nutten, Day School for the Deaf, Detroit, Michigan 

Many industrial-arts instructors who are compelled to use 

the shop benches for drawing purposes will find this seat a 
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convenient addition to their shop equipment. It also serves 
whenever it is more convenient to sit while working. 

The arm should be made of hard wood fully 1 in. thick. The 
cleats should be glued to the arm for strength and the top 
is screwed to the cleats and the arm with 2-in. fh. screws. The 
two angle irons and brackets can be made in the shop of % 
by %-in. soft iron. They are drilled and countersunk for 
¥%-in. No. 10 f.h. screws and shaped in the machinist’s vise. 

In fastening the brackets to the bench one is placed on the 
back leg and one on the front leg. A convenient distance from 
the floor is established and the front bracket is fastened in 
place. The rear bracket is then placed 34 in. lower and also 
fastened on. 

A screw hook may be placed into the end of the arm to 
hang the seat up with when it is not in use. 


BACK-DRAFT DAMPERS 
Harry E. Andersen, Erie, Pennsylvania 
In most old school buildings, and in many of recent con- 
struction, the matter of back-draft dampers has been given 
little or ho thought. The result is a back draft down the 
flues and into the classrooms through the ventilating regis- 
ters. If it is possible to close the register on a windy day, 
the back draft is avoided but ventilation is impaired. 
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The modern method of handling a situation of this kind 
is to place dampers in the register which prevent a back 
draft and at the same sime allow ventilation. This is ac- 
complished through a series of sheet-aluminum blades which 
are closed or opened by air currents. The warm air in the 
room forces the damper blades open which gives the re- 
quired ventilation. Whenever the warm-air pressure exceeds 
the back draft on a windy day, the dampers will open allow- 
ing ventilation under all conditions. 

The construction of back-draft dampers is shown in the 
accompanying illustration, and might be of interest to the 
maintenance departments of schools, as well as to instructors 
in sheet-metal shopwork. 

Construction 

The layout and forming of the parts of the dampers will 
not be discussed, for this should offer no difficulties to a 
sheet-metal worker. 

The width of the aluminum blades should not be more 
than 5 in. and not less than 2 in. The best width for the 
blades is approximately 3 to 4 in. 

The holes in the side supports are located after the width 
of the blade has been determined. These holes center to 
center should be from % in. to 7/16 in. less than the width 
of the blade. The top hole should be located 5/16 in. from 
the edge to allow clearance for the easy working of the 
blades. 

The center support shown in the drawing is used on 
openings which are over 3 ft. in width. 


Cost 
The cost of back-draft dampers to schools having sheet- 
metal departments is merely the cost of materials. The sav- 
ing in coal over a period of one year will easily pay for 
this cost. This saving is the result of the absence of a back 
draft which lessens the coal consumption. 


Installation 

Dampers for the ordinary opening can be installed with- 
out trouble. One side support is tacked to the frame and 
then the blades are slipped in place with the aid of the 
other side support. The top and bottom stops are tacked last. 
When there is no wooden frame in the wall opening, it 
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will be necessary to make one or to fasten the side supports 
to the wall material. If the flue contains a metal box, the 
side supports can be fastened with metal screws. 

There are minor problems which will present themselves 
when the installation is being made which will require judg- 
ment. For instance, not all 24 by 30-in. openings are exactly 
the same. If one opening is 2334 in. it may be necessary to 
clip off the bottom of the side supports and turn up another 
hem on the lower blade with the pliers. These problems may 
be solved easily if they are encountered. 


A DISK-SANDER ATTACHMENT FOR 
THE WOOD LATHE 
Eugene C. Graham, Kansas State Agricultural College, 
Manhattan, Kansas 


The disk sander illustrated herewith has several new features 
and will fit almost any type of lathe. It is particularly good 
as a sander when used to sand narrow or thin strips. These 
may be pushed through one after the other and sanded on 
both sides and both edges. It is also useful in sanding squares 
to be used for furniture parts. All square stock may be sanded 
with one setting of the adjustable spring. 

This sander may be attached to the lathe and quickly 
removed. When it is to be used as an ordinary disk sander, 
the guard, spring, and clamping are removed and the table and 
disk are left in position. 

It may be thought that the sander will not work well without 
gluing the garnet paper or cloth to the disk. In practice, it 
will be found that the small metal disk with four screws will 
hold the paper or cloth in place until it iss~worn out. When 
this happens, the worn paper may be removed and a new 
facing put on in a few minutes. 

To make this sander, get a circular disk of well-seasoned 
pine or red gum as large as the lathe will swing. Fasten this 
securely to a large faceplate with 34-in. screws. True up the 
face and edge of the disk and mount the garnet paper as 
illustrated. Any grade of paper may be used, but nothing but 
the finer grades will give a smooth finish to the work. 
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The table may be of oak or maple about % by 11 by 18 in. 
The clamping bars are of flat bar stock about % by % in. 
The table is bolted to the lathe bed with one bolt about 7 in. 
long with the head countersunk about % in. A large washer 
and nut will hold the table securely. The cleats on the table 
will prevent warping and the guard will keep the work from 
getting caught by the disk. 

Make the fence of hard wood and fasten the clamping plates 
with 34-in, screws. Make the spring out of a straight-grained 
piece of hickory and fasten it to the fence with glue and small 
nails. Note that the tension of this spring may be varied by 
adjusting the clamping plates. A very light pressure of the 
spring is sufficient to keep the work pressed against the sand- 
ing disk. A little care is necessary in setting the table to line 
up the inner surface of the guard with the face of the disk. 


HANGER BOLT DRIVER 
Rex Aton, Oak Park High School, Oak Park, Illinois 


The hanger bolt driver described herewith will be found 
exceedingly helpful to anyone who has to make use of this 
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type of hanger bolt. It was made by the students of the Oak 


Park High School and can be used in an ordinary carpenter’s 


brace. 


BORING MACHINE FOR HOUSE WIRING 
R. H. Ingersoll, Polytechnic High School, Riverside, California 


The boring machine described and il- 
lustrated herewith was designed for a class 
in vocational electricity which wires the 
houses built by the carpentry class each 
year. It required a total cash outlay of 
$1.75 for a 12-tooth sprocket, 10 ft.-of No. 
25 link-belt chain, and some odds and ends 
of pipe and pipe fittings, most of which 
were found in the shop. 

The head is made of a 1-in. tee with a 
brass plug screwed in each end of the run 
and bored for a ¥4-in. shaft. The upper part 
of the shaft is 1-in. pipe and is terminated 
at the lower end by two 1-in. tees. These 
tees are 1-in. run with %4-in. tap. One of 
them is used to support the idler pulley for 
the lower end of the chain and the other 
holds the large wing nut that adjusts the 
height of the machine by tightening against 
the %4-in. pipe which slides in the 1-in. 
pipe. The %%-in. pipe has a sharp steel 
point at the lower end. 

Regular electrician’s rapid-bore bits are 
used after the square bit shank has been 
cut off so that the bit fits the 5/16-in. 
hole in the boring head. 





expected to balance the calipers quickly on these alleged 
mountings. The result is usually disastrous, and ruined and 


CALIPER HOLDER 

Frank D. Rohmer, Lincoln High School, Midland, Pennsylvania 
Many shopmen desiring to mount all their tools on panels 

so they are readily visible are seriously vexed when mounting 

the firm-joint calipers. The usual method is to drive a single 

nail or screw hook into the panel. Impulsive boys are then 
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nicked calipers are the result. 


The method illustrated in this article has been found to be 
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foolproof. The calipers are held with a solid grip, yet they 
may be readily disengaged. 
Part A is for the ends. In case it is desired to mount but 
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a single pair of calipers two of these, placed back to back, are 
needed. Any number of calipers may be mounted by mounting 
the proper number of parts A and B as shown. 





A Codperative Study Fostered by the 
A. V. A. Committee on Standards 


PART V—A TENTATIVE ANALYSIS OF 
ELEMENTARY ELECTRICITY FOR 
HIGH SCHOOLS 
R. W. Selvidge* 

The complete plan for this codperative analysis was set 
forth in detail on page 189 of the May, 1931, issue of INpus- 
TRIAL ARTS AND VOCATIONAL EDUCATION. The summary is 
here repeated for the information of those who did not have 
an opportunity to read the complete statement of the plan. 

Summary of the Plan 

In order to codrdinate the efforts of a great number of 
teachers who are engaged in attempts to analyze the various 
industrial-arts subjects and the skilled trades for the learn- 
ing units involved, the following plan is proposed: 

How the Individual Shop Teacher Can Help 

On account of the importance of such an analysis as a 
basis of effective teaching the following plan for codperative 
effort is proposed. 

1. Every teacher who is interested in such an analysis should 
join in this undertaking. 

2. All industrial-arts subjects, as taught in the high school, are 
to be analyzed, for the learning units involved. 

3. That the principal skilled trades are to be analyzed for the 
learning units involved. 

4. Tentative analyses of the selected subjects, or trades, are to 
be published and distributed as rapidly as may seem practicable. 

5. Any shop teacher or supervisor who is willing to codperate, 
or to offer suggestions in the way of modifying, adding to, or 
taking from, the original list, should send such suggestions or 
comments to R. W. Selvidge, University of Missouri, Columbia, 
Mo., or to William T. Bawden, Peoria, Ill., chairman of the com- 
mittee. 

6. Suggestions thus received should be carefully studied, edited, 
and incorporated, as far as possible, into the original lists, and 
the revised lists published, together with the names of those who 
codperate. 

7. Those who are interested should send in the analysis of any 
subject, or trade, which they have prepared, and which may be 
used by the committee as the basis of the preliminary analysis. 
This form of codperation will be of great value in getting more 
satisfactory preliminary lists of units. 

In order to get the project started, a tentative analysis of 
electricity follows. Those who are -interested in codperat- 
ing in this matter are asked to study this outline with the 
view of adding to it anything that should be taught which is 
not in the list and striking out anything which should not be 
taught. Teachers should feel free to change the wording of 
any item to make it more definite, or more inclusive, or more 
exclusive. 

In the study of the tentative analysis the best plan for the 
teacher is to take some of the jobs which he is using in his 
shop and analyze them with regard to this list of learning 


*University of Missouri, Columbia, Missouri. 





units. Perhaps the easiest way of doing this is to place the 
learning units in a vertical column, the jobs in a horizontal 
column, and check each unit in the column in which the job 
appears. There must be definite working drawings and specifi- 
cations for each job, or a correct analysis is impossible. If it is 
found that the jobs contain learning units not in the list, such 
units should be added. 


The Tentative Analysis of Electricity 

The field of electricity as a science is so vast, and its appli- 
cation in practice is so extensive and so intricate, that we can 
consider only a very small part of it. There are, however, cer- 
tain very fundamental conceptions and practical applications 
which may be presented with profit to pupils of high-school 
age. When we go beyond these rather fundamental things in 
the high school the work is likely to take on the aspect of 
specialized vocational training. While vocational training is 
very desirable in the preparation for a specific vocation, it is 
not a part of the industrial-arts program. 

The industrial-arts work should not be organized with a 
view of preparing the student for a specific electrical vocation. 
The time available should be spent in giving him as broad an 
understanding as possible of electrical theory and its prac- 
tical application. In order to do this wisely, it is necessary to 
have carefully selected electrical projects involving the prin- 
ciples we wish to teach. 

Elementary electrical work contains very few learning units 
involving any considerable degree of manipulative skill. Most 
of the manipulative operations are very simple and readily 
learned. They involve such things as splicing wires, removing 
insulation, soldering, connecting to binding posts, insulating, 
and the like, which, together with certain standard methods 
of construction, constitute the learning units involving doing. 
The more fundamental learning units involving the principles 
of flow and transmission of current, the characteristics of cur- 
rent, and the methods employed in making it serve our pur- 
poses, are essentially matters of information and do not in- 
volve manipulative skill. 

A clear understanding of just what we are trying to teach 
will add greatly to the value of such work in our schools. Boys 
can do many interesting things with the electric current, but 
these interesting projects should be the means of teaching cer- 
tain fundamental principles of electricity. If we do not have 
these principles clearly in mind, we are likely to overlook them 
because of our interest in the more spectacular results of our 
experiment. The installation of a bell circuit involves certain 
manipulative skills, and certain problems of construction, but 
these are only the more superficial learning units of the job. 
Such a task gives a safe, easy, and inexpensive means of teach- 
ing some of the fundamental ideas of the electric circuit, and 
the use of metallic conductors, as well as an application of 
the principles of electromagnetism. 


The Learning or Teaching Units 


The things the student should be able 
to do: 
1. To read a wiring diagram. 
2. To make a wiring diagram. 
3. To plan the procedure in doing a job. 


4. To-remove insulation or covering from 


wire. 
5. To make a rat-tail splice. 

6. To make a Western Union splice. 
7. To make a tap splice. 


8. To solder and tape a splice. 

9. To attach wire to a binding post. 
10. To uncoil wire without twisting. 
11. To attach a terminal to a wire. 
12. To plan and run a simple bell circuit. 
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13. 
14. 


15. 


30. 








To plan and construct a bell circuit 
using one button and two bells in 


parallel. 

To plan and construct a bell circuit 
using one bell to operate from two 
push buttons. 

To plan and construct a circuit in 
which one button operates a bell and 
the other a buzzer. 


. To plan and install a return call system 


using the same batteries. 


. To detect and remove trouble in bell 


heater or other electrical equipment. 
To install feed-through switch in ex- 


35. 
36. 
37. 


38. 
39, 
40. 
41. 
42. 
43. 


44. 





To use a voltmeter. 

To use an ammeter. 

To calculate the resistance of a circuit 
using Ohm’s Law. 

To read an electric meter. 

To construct a simple telegraph system. 
To install a simple switch. 

To install a flush switch. 

To install a flush receptacle. 

To determine the identity marks on a 
motor. 

To administer first aid in case of shock. 


. The difference between direct current 


and alternating current. 


tension cord. 13. The sources of direct current. 
31. To test and replace fuses. 14. The source of alternating current. 
32. To plan and construct a simple lighting’ 15. The meaning of phase and cycle. 
circuit, lamps in parallel. 16. Resistance and its effect. 
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20. 
21, 


22. 
23. 


24. 
25. 


26. 


39. 
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The electric meter. 

Types of motors and how to identify 
them. 

Types of treniSocmers and how they 
work, 

Types and purposes of condensers and 
how they work. 

The three-wire system. 

The construction of the dry cell and 
how it works. 

The construction of the wet cell and 
how it works. 


circuit. - things the student should know: 27. Kinds of fuses and their uses. 
18. To connect dry cells in series. 1. The properties of the magnet and the 28. Kinds of electric lamps and how they 
19. To connect dry cells in parallel. characteristics of the magnetic field. are made. 
20. To liven a dead dry cell. 2. The source of electric current, or pres- 29. Ohm’s Law. 
21. To construct an electromagnet. sure. 30. How the electric bell works. 
22. To construct a transformer. 3. The characteristics of the electric cur- 31. Why splices should be soldered. 
23. To install a transformer in 110-volt rent. 32. Cause and effect of short circuits. 
line. 4. How the electric current is conveyed. 33. Importance of proper insulation. 
24. To construct a simple buzzer. 5. Kinds of conductors and their uses. 34. Sizes of wire. 
25. To construct an induction coil. 6. The volt. 35. The effect of an overload. 
26. To construct a simple motor. 7. The ampere. 36. Symbols used in wiring diagrams. 
27. To construct a heater. 8. The watt. 37. Safety rules in working with electricity 
28. To construct an extension cord for 9. How the electric current gives power. or electrical appliances. 
lighting. 10. How the electric current gives light. 38. Types of work and opportunities in the 
29. To construct an extension cord for 11. How the electric current gives heat. electrical industry. 


Imperfections in housewiring which in- 
volve fire hazards or personal injury. 


What the student should be: 


The list of attitudes and habits which 
contribute to the success of individuals in 
any vocation was given on page 191 in the 
May, 1931, issue of this magazine, and need 











































33. To plan and construct a simple lighting 17. How the rheostat works. 
circuit, lamps in series. 18. The voltmeter. 
. To wire an electric lamp. 19. The ammeter. 


not be repeated here. 








NOW, Are There 
Any Questions? 














CUTTING GLASS BOTTLES 

949. Q.: Can you give me information on how to cut out 
a 3¥%-in. cylinder from a 27-oz. ginger-ale bottle? I have tried 
two methods: (1) by tying a string soaked in alcohol 
around the desired place and burning it off; (2) by cutting 
a copper band 3% in. wide and tying it on with a piece of wire 
on the outside of the band, then heating the band until it is 
hissing hot, and dashing cold water on. Neither way has 
been successful. — L. C. R. 

A.: The following method has been successfully used for 
removing the bottom and the upper portions of bottles to 
leave a cylinder: 

1. Pour into the bottle a quantity of used lubricating oil. 
Any old automobile engine oil will do. The oil should be 
poured in very carefully so that none of it hangs to the inside 
of the neck of the bottle and to the sides. 

2. Heat to a red or even a white heat an iron rod which is 
not too thick to be inserted into the neck of the bottle. Insert 
this rod into the oil, but be careful not to touch the bottom of 
the bottle. The bottom will crack off evenly along the line of 
the surface of the oil. If it doesn’t crack off the first time the 
rod is inserted, reheat the rod as quickly as possible and insert 
it a second time. It is desirable to place the bottle on a fairly 
level surface so that the surface of the oil is parallel with 
the bottom. 

After the bottom has been removed, insert a cork into the 
mouth of the bottle, turn upside down and fill it with the oil 
to the point where it is desired to break off the neck. Repeat 
the operation with the hot poker or rod. 


Probably you will have trouble if the bottles you are using 
have very small necks thus limiting the size of the rod that 
can be used. If so, try using the larger-mouthed preserving jars 
where a heavier piece of heated metal may be accommodated. 


MOTOR DIAGRAM 
950. Q.: Will you please show a diagram of the wiring 
used for the motor which was described in the February, 1931, 
issue of INDUSTRIAL ARTS AND VOCATIONAL EDUCATION ?—Z/ng. 
A.: A series winding was used by the author for the motor 
shown in the above-mentioned issue of our magazine. The 
following is a diagram of it. 
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DR. FREDERICK G. BONSER DIES* 

Dr. Frederick G. Bonser, who was born at New Tower, IIl., 
on June 14, 1875, died after more than 30 years of pioneering 
in the field of industrial arts at his home at Leonia, N. J., 
after about four months of illness. He is survived by his wife 
and a daughter. 

Dr. Bonser attended the University of Illinois from 1895 
to 1897. He then taught at the county schools of Shelby 





“Obituary by Dr. Edwin J: Stringham, Teachers College, Columbia Uni- 
versity, New York City. 
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county, IIl., leaving there in 1898 to take charge of the county 
and village schools of Walla Walla county, Wash. In 1899 he 
returned to the University of Illinois, receiving his bachelor 
of science degree from that institution in 1901, and his master 
of science degree in 1902. From 1901 to 1902 he also held a 
fellowship in psychology at the University of Illinois, and 
served as a student assistant at that institution during the 
summer term of 1902. 

In the fall of 1902 he became professor of psychology and 
education at the State Normal School of Cheney, Wash., 
where he taught until 1905. He then entered Teachers College, 
Columbia University in 1905 as a Fellow in Education. The 
next year he was appointed professor of psychology in educa- 
tion at the State Normal School of Macomb, IIl., which posi- 





DR. FREDERICK G. BONSER 
Died June 8, 1931 


tion he held until 1910 at which time he returned to Teachers 
College and completed his work for the degree of doctor of 
philosophy. 

At Teachers College Dr. Bonser was intrusted with the posi- 
tion of acting principal of the Speyer School during the sum- 
mer term of 1906. Later, in 1910, he became assistant profes- 
sor of industrial-arts education, which position he held until 
1913. Then he was advanced to the rank of associate profes- 
sor in the same department. From 1916 to the time of his 
death, Dr. Bonser occupied a chair as professor of education 
in Teachers College. 

Dr. Bonser was most unselfish in giving his time, knowl- 
edge, and personal efforts to the benefit of his fellow men. 
Thus we find him early in his career, in 1909, becoming a 
part of the National Civic Federation in the visit of that 
organization to Great Britain, from January to March. Then 
he was chosen chairman of the subcommittee on the teaching 
of mathematics in schools in grades below the sixth of the 
International Commission on the Teaching of Mathematics, 
1909-10. During the war he served as a member of the Uni- 
versity Committee on Work for the Rehabilitation of Dis- 
abled Soldiers. In 1925 he was appointed a member of the 
Philippine Educational Survey Commission; in 1927, in a 
similar capacity for the Virginia State Educational Survey 
Commission; and in 1929 for the New Jersey Educational 
Survey Staff. 

The world of education knows Dr. Bonser, aside from per- 
sonal contact and through classroom association, very largely 
through his writings. These are many, varied and liberal in 
attitude, authoritative and of the highest type of scholarship, 
bearing generally upon his favorite topic— industrial arts 
and the part they play in education and everyday living. He 
was, in the most perfect sense of the word, a pioneer in edu- 
cational thought and practice; but, with all his attainments, 
and responsibilities and authority, the most modest among 
men. 
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, Mr. ArtHur L. Perry, formerly principal of the Evening 
High School and director of vocational education at Rahway, 
N. J., has been made superintendent of schools. Mr. Perry is 
a graduate of the Oswego Normal School and holds a master’s 
degree from Rutgers University. 

qd, Mayor R. W. BowMan, supervisor of adult education for 
the New York state education department, died in Albany, on 
April 21. Major Bowman had for several summers been a 
teacher in the summer session of the Oswego Normal School. 

qd, Mr. F. H. Brown, formerly electrical instructor at the 
Oshkosh, Wis., vocational school, has been appointed assistant 
chief of the Bureau of Visual Education for the University 
of Wisconsin Extension Division. 

(7, Mr. HerMAN BeERGHARDT has been appointed as a mem- 
ber of the vocational board of education at La Crosse, Wis. 

Cd, Mr. N. J. Eprncer has been appointed instructor in wood- 
working, and Mr. P. J. Hatcu instructor in drawing and elec- 
tricity in the industrial-arts department at Corry, Pa. 

C7, Mr. A. C. Prasst, of Fond du Lac, Wis., has been ap- 
pointed director of the Fort Atkinson Vocational School. 

C, Mr. S. W. Parker, of Irvington, N. J., has been appointed 
principal of the new vocational school at Bloomfield, N. J. ~ 
Mr. JoHN WALKO, of Montclair, will succeed Mr. Parker at 
Irvington. 

@, DEAN SAMUEL W. BeEver, of the industrial-science divi- 
sion of the Iowa State College, died on June 3, of injuries 
received in an automobile accident. Dean Beyer had been 
connected with the college for 36 years and had filled the 
position as head of the industrial-science division for the past 
twelve years. 

@, Mr. Roy Raprke, formerly connected with the indus- 
trial-arts department of North Division High School, Mil- 
waukee, Wis., has been appointed assistant to Charles F. 
Perry, assistant superintendent in charge of industrial arts, 
Milwaukee, Wis. 


4 
COGS 
LE 
DIS 
TIN 
Measurements for Pipe Tradesmen 

By Edward Bittel. Flexible cloth, 95 pages, 434 by 7, illus- 
trated. Price, $2.50. Published by Edward Bittel, 508 South 
Dearborn Street, Chicago, Ill. 

This little textbook contains information required by trades- 
men who have to do with the fitting of piping. It is copiously 


illustrated and the problems and the solutions are given in a 
clear and practical manner. 





New 
Publications 














Principles of Pattern and Foundry Practice 

By William H. Richards. Cloth, 121 pages, 6% by 9%, 
illustrated. Price, $1.60. Published by McGraw-Hill Book 
Company, New York. 

This textbook is designed for the use of students in uni- 
versities and technical institutions and covers the fundamental 
principles of patternmaking and foundry work. The latter is 
developed in a series of 16 lectures covering in a general way 
the various types of work encountered in the foundry. 


Introductory Mechanical Drawing 

By Albert A. Lacour and Glenn N. Shaeffer. Paper, 23 
pages, 6 by 9, illustrated. Price, 16 cents. Published by The 
Bruce Publishing Company, Milwaukee, Wis. 

This little mechanical-drawing text is designed for the junior 
high school. It is divided into three main divisions. The first 
on drawing procedure explains, in language which the beginner 

(Continued on Page 14a) 
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Dutton’s Hardwoods 
Trade School Grades 








Dry Kilns and Mill at Providence 


We have in stock THREE MILLION feet of PHILIPPINE and can ship at once to your 


specifications: 

: Alll Grades in Light or Dark Wood 
Kiln Dried in our humidity controlled kilns 
Dressed on our own special surfacer 


While we particularly specialize in Philippine we can furnish you any of the other standard 
hardwoods used in school work, such as: 


Basswood Oak Poplar Gum Birch 


In connection with the above we wish to introduce to you— 


“DUTTON’S WATER SEAL” 


(The Wood Stabilizer) 
One Brush application or short dip holds your wood in place regardless of weather condi- 


tions. Write for descriptive pamphlet. 


We solicit, through your lumber dealer, inquiries for lumber and squares, 
dressed to your own specification. 


A. C. DUTTON LUMBER CORPORATION 


Importers of Philippine Hardwoods 
Providence, Rhode Island 
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Johansson 


Gage Blocks and Accessories 


are the fulfilment of an ideal in measuring tools. 
No other conclusion can be formed if extended in- 
quiry is made of the executives and mechanics in 
the machine shops, who are responsible for results. 


INDIVIDUAL ME- 
CHANIC’S Set No. 16 
consists of 5 blocks and 
will make 31 different 
size gages in steps of 
.0625 inch sizes from 
.0625 inch to 1.9375 
inches. 

The ambition of every 
mechanic is to attain a 
reputation as an author- 
ity on accuracy as 
applied to dimensions 
of length. This is made 
possible by having a set 
of Johansson Gage Blocks, with which the 
accuracy of micrometers can be certified within 
.0001 part of an inch. 

The opinion of mechanics everywhere is that 
the accuracy specified on 
most dimensions of length 
on gages and tools, can be 
secured only by using 
Johansson Gage Blocks 
and Accessories. 

The satisfaction of know- 
ing all dimensions of length 
are correct, according to specifications and will 
be accepted by customers or will assemble with 
component parts, without fitting, is only one of 
the many advantages derived from the use of 
the Johansson Gage Blocks and Accessories. 
There is a set of 
Johansson Gage 
Blocks to meet 
every requirement, 
and they will give 
the same result any 
number of times, in 
the hands of any 
number of mechan- 
ics. Made in three accuracies. Delivery from 
stock. 

Prices and literature on application — order 
direct or through your mill supply dealer. 











C. E. JOHANSSON, Inc., Division of 


FORD MOTOR COMPANY 


Detroit, Michigan ° 
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(Continued from Page 308) 
can understand, the fundamentals of how drawings are made 
and the instruments that are used in making them. 

The second division is on shape description. In it, the 
learner is introduced to the art of making drawings which show 
the shape of objects, how to indicate hidden edges, and fore- 
shortened edges and surfaces, and how the auxiliary views 
are used. 

The third division is on size description, and the beginner 
is shown why and how dimensions are used on drawings. 


Principles of Automechanics 


By Earl H. Kelsey. Cloth, 202 pages, 614 by 9%, illustrated. 
Price, $1.85. Published by The Manual Arts Press, Peoria, Ill. 

This book on auto mechanics is intended for junior- and 
senior-high-school and evening-school students. Its purpose is 
to give the student technical information. The material con- 
tained in the book is arranged in the form of information 
sheets, assignment sheets, and job sheets. It is essentially a 
laboratory study of the principles of the automobile. 


Modern Lettering 


By R.E. Cote. Folio, 19 plates, 8 by 10%. Price, $1.25. Pub- 
lished by The Bruce Publishing Company, Milwaukee, Wis. 

This set of 19 plates contains a collection of modernistic 
alphabets especially designed for poster making, advertising, 
and general commercial-art work. 


Early American Furniture Makers 


By Thomas Hamilton Ormsbee. Cloth, 172 pages, illus- 
trated. Price, $3.50. Published by Thomas Y. Crowell Com- 
pany, New York, N. Y. 

The history of American furniture from the earliest New 
England beginnings, to the end of the first third of the nine- 
teenth century, is told interestingly in terms of the lives and 
productions of the great furniture makers. We learn that 
John Alden and Kenelm Winslow, of the Pilgrim century, 
became men of wealth and influence through the manufacture 
of furniture. During the hundred years immediately pre- 
ceding the Revolutionary War, numerous cabinetmakers, like 
William Savery, Jonathan Gostelowe, and John Goddard, 
were men of importance, whose artistic productions were only 
possible because of the thrifty and prosperous lives which 
the colonists led. Duncan Phyfe, the great furniture maker 
of the Revelution and of the early days of the republic, 
becomes in this book a very real individual, whose early 
financial success enabled him to live very comfortably and 
to produce beautiful pieces because he could work without 
attention to cost or price. The Yankee clock makers are an- 
other interesting group, and to read about Simon Willard, 
Christopher Souers, David Rittenhouse, and Seth Thomas is 
to recall real romance in early American business enterprise. 

The book bears out splendidly the truth of the old state- 
ment that the furniture of a people reflects the character of 
its daily life, of its culture, and its economic condition. The 
author very charitably draws the veil over those causes which 
lead to the decline of furniture designed after 1830, but it is 
distinctly interesting to know that in their earlier years, 
Stephen A. Douglas was a cabinetmaker and that Boss Tweed 
was an honest chairmaker, whose well-built chairs are still 
available for the collector. 


My Educational Guidebook 


By Robert H. Rodgers and Harry S. Belman. Paper, 24 
pages, 834 by 1034. Price, 20 cents. Published by The Bruce 
Publishing Company, Milwaukee, Wis. 

This guidebook is ideally arranged to induce the student to 
develop from his own findings an educational plan whereby to 
prepare himself for a useful life. 

Guided by the outline contained in the booklet, the student 
obtains his own information and facts. His mind is thereby 

(Continued on Page 15a) 
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(Continuerd from Page 14a) 
directed to his future in terms of education and his ambition 
is aroused to prepare himself adequately for what he desires 
to accomplish. 


A Source Book for Vocational Guidance 

By Edna E. Watson. Cloth, 241 pages, 534 by 73%. Price, 
$2.25. Published by The H. W. Wilson Company, New York 
City. 

This book is designed to help the student in selecting his 
vocation. It is divided into three parts, the first of which con- 
tains inspirational material, the second, descriptions of the 
various trades and professions, and the third, biographies 
of prominent men. 


Coloring, Finishing, and Painting Wood 

By A. C. Newell. Cloth, 419 pages, 614 by 9%, illustrated. 
Price, $3.50. Published by The Manual Arts Press, Peoria, 
Illinois. 

This book, which is a companion volume to Wood and Lum- 
ber by the same author, describes how to prepare the surface 
for staining, wood filling, shellacking, varnishing, enameling, 
lacquering, and painting. A number of references are given 
at the end of each chapter and much related material is em- 
bodied in the subject matter. 


Fundamentals of the Woodworking Trades 

By John F. Reid and Gordon H. Higgins. Cloth, 244 pages, 
6 by 9%, illustrated. Price, $2.75. Published by John Wiley 
& Sons, Inc., New York, N. Y. 

As the title indicates, this book is for the beginner who 
wants to get acquainted not only with the tools and tool 
processes common to the woodworking tradés, but also with 
the materials used by the woodworker. 


Furniture: Its Selection and Use. Prepared by Clark B. 
Kelsey. Paper, 114 pages. Price, 20 cents. Issued by the U. S. 
Department of Commerce, Washington, D. C. The booklet 
was prepared under the direction of a subcommittee composed 
of committee members and an advisory committee of special- 
ists interested in the development of various phases of Ameri- 
can home life. It seeks to promote a careful selection of furni- 
ture on the part of the consumer, with due regard to its con- 
struction and design, in order to bring about improved manu- 
facturing practices and a closer and more intelligent utilization 
of wood. The pamphlet takes up the planning of furniture, ma- 
terials and construction, styles, and care and repair of fur- 
niture. 


Standard Manual on Pipe Welding 

Cloth, 280 pages, 5% by 8%, illustrated. Price, $5. Pub- 
lished by Heating and Piping Contractors National Associa- 
tion, New York, N. Y. 

This valuable book issued by the Heating and Piping Con- 
tractors National Association was produced by a committee 
on welding consisting of John H. Zink, chairman, John F. 
Keogh, A. W. Moulder, and H. E. Wetzell. The editorial work 
was done by another committee consisting of John H. Zink, 
chairman, T. W. Greene, F. E. Rogers, and Alan G. Wikoff. 

The teacher of welding will find the book very helpful, as 
it contains directions for numerous problems met by the 
welder in general and especially by the welder of pipes. The 
book also contains a chapter on precautions and safe practices, 
a glossary of the important terms used in the welding industry, 
and an outline which is especially designed for the instructor 
of welding. 


Skill Pays 

By F. M. Dannenfelser. Issued by the Vocational School at 
Toledo, Ohio. This booklet explains in detail the special 
educational opportunities offered by the vocational school. 
The school may be chosen by students from any section of the 
city and its courses offer training in fifteen different occupa- 
tions which prepare for entrance into the skilled trades as 

(Continued on Page 17a) 











Textbook of Hundreds 


of Vocational Schools 


Four years ago, the 
“Handbook for Drillers” was first offered 
to instructors of industrial and vocational 
education for the use of students in machine 
shop practice. 


Slowly came requests for 10 copies, 25 
copies, 40 copies, and, from one large city, 
500 copies. These were supplied cheerfully, 
and gladly. We are anxious to have boys 
and young men understand the fundamen- 
tals of twist drills and drilling practice. We 
also want them to know us. 


Now, the “Handbook” has become the 
“Textbook” on twist drills in several hun- 
dred schools. It is required reading in half a 
dozen. In at least three it is a definite part 
of the machine shop course. It is used in far 


off Thibet, in Manchuria and South Africa. 


A new edition of the “Handbook” is now 
ready for instructors. As in the past, we will 
gladly send it in any reasonable quantities. 























16A 





More Improvements for 
Gold Seal 
Timken Equipped Lathes 


See the new positive action lever for the 
Friction on the Apron. 
—The new lever controlling the power Cross 
Feed. 
—Taper Gibs throughout. 
The most remarkable lathe value ever of- 
fered. 12-14-16-18-20-inch swing. 
Write for builetin describing this 
new lathe. 


The Sebastian Lathe Co. 


Cincinnati, Ohio 











When Drills Are Thought Of 


good mechanics think of 


MORSE 


When any type of tool is thought of, one 
or two names will instantly come to mind. 
If the subject is twist drills, most mechan- 


ics will think of MORSE. 





The Morse Line 1 Teach your students the 
a acta great names among tools; 
—- because reputations that 
bo Bp have lasted for years must 
CHUCKS be based upon quality. 
MANDRELS 6 «That is certainly the case 
sockeTs with MORSE drills. 
SLEEVES 











MORSE 


TWIST DRILL & MACHINE COMPANY 


NEW BEDFORD , MASS..U.S.A. 





A FREE HANDBOOK FOR YOU ann YOUR PUPILS 
Copies of the popular MORSE Machinists’ Guide are gladly sent 
to INDUSTRIAL ARTS readers on request. Clip the Coupon. 
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The new improved 


COLUMBIAN VISES 





For School Shops 


Continuous Screw 
woodworkers’ vise 
equipped with 
new all-steel 

BRL a handle 


SCHOK 
ANNLAL 





When you buy Columbian you “the et vises designed for ef- 
ficiency, strength and durability. They will give a lifetime of 
satisfactory service. Let us send you information on the 


complete line. 


The Columbian Vise & Mfg. Co. 


9017 Bessemer Ave. CLEVELAND, O. 


Unbreakable 
Swivel Base 
machinists’ 
vise—ideal 
for shop use 








are the best ‘’buy’’ 














UNION CHUCKS 





SCROLL COMBINATION CHUCKS 





Union Scroll Combination Chucks are among 
the most popular chucks in school-shop use to- 
day. Its one-piece Iron or Steel Body is far 
stronger than the usual two-piece body. This 
chuck is always Universal or Independent, as 
desired, as the two mechanisms are operated sep- 
arately from each other, or in combination where 
extra holding is required. All jaws are moved 
concentrically by applying wrench to any pinion. 
Individual jaws are operated by turning the inde- 
pendent screw directly underneath. No. 83 has 
3 jaws with a range from 4” to 24”, while No. 84 
has 4 jaws with the same range. Furnished with 
solid reversible or two-piece top jaws. 

Every type of chuck is supplied in Union. 
Write for catalogue. 





UNION MFG. CO. 


Manufacturers of Union Chucks and Hoists 
NEW BRITAIN, CONN. 
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advanced apprentices. It also provides part-time training in 
the various industries of the city, so that pupils are permitted 
to try themselves out in real industrial situations, and to dis- 
cover and develop their own aptitudes. Among the trades 
taught are drafting, automobile electricity, automobile me- 
chanics, cabinetmaking and carpentry, electricity, machine- 
shop practice, patternmaking, plumbing, printing, retail selling, 
sheet-metal work, and related subjects. 

The price of this booklet is 50 cents. 


Art Education Charts 

A series of charts prepared by Leon Loyal Winslow. Price, 
$1.58. Published by Warwick & York, Inc., Baltimore, Md. 
These charts have been designed to accompany the author’s 
Organization and Teaching of Art and are for the use of art 
classes generally. Each chart has a special bearing on some 
work in the elementary grades, and is intended to make clear 
some important topic. The subject matter stresses artistic 
expression in meeting a need for specific information relating 
to art in the first six grades. The instruction has been arranged 
under the five headings of color, form, arrangement, lettering, 
and construction. The booklet contains a brief bibliography 
on art and design. 


Light Frame House Construction 

Issued jointly by the Federal Board for Vocational Educa- 
tion and the National Committee on Wood Utilization of the 
U. S: Department of Commerce, Washington, D. C. This 
booklet contains many valuable suggestions concerning the 
application of wood to the structural details of the average 
type house. Although the book has been prepared primarily 
as a source of information for apprentice and journeyman 
carpenters, it contains suggestions of value to the prospective 
home builder who wants to insure the structural soundness of 
his house by checking it as it is erected. The booklet deals 
with wood-using problems commonly encountered in house 
construction, and its discussions are carried on in simple lan- 
guage. The new book may be obtained at a nominal cost from 
the district office of the department of commerce, or from the 
Superintendent of Documents, Government Printing Office, 
Washington, D. C. 


Grinding and Heat Treatment of Steel 

This little booklet, prepared by Mr. C. E. Sweetser, and 
issued by the Norton Company, Worcester, Mass., deals with 
the grinding and heat treatment as causes of cracks in 
hardened steel. The problem, according to the author, is to 
determine whether the cracks are caused by heat treatment or 
by grinding. The author in the booklet, reports the results of 
a test conducted te obtain information of a rather definite 
nature in order to identify cracks in the surface of hardened 
steel with their causes. The information given emphasizes the 
importance of grinding in connection with work in steel. Abu- 
sive heat treatment is defined as heat treatment which pro- 
duces excessive strain or brittleness. The conditions may result 
from the manner or degree of heating, the method of quench- 
ing, or the omission of drawing. 


Industrial Education at the University of Minnesota 

This little 22-page pamphlet gives a description of a special 
department in the college of education of the University. It 
contains information about degree requirements in industrial 
education, facts about the curriculum, shopwork and draw- 
ing arrangements, special plans of operation for the organ- 
ization of courses, and working plans for graduate work in 
the four principal branches outlined. 


Job Analysis of the Work of District Supervisors 

A survey by Julio F. Negron. Paper, 39 pages. Published 
by the department of education of Porto Rico. The survey, 
which was conducted by Mr. Julio F. Negron, on the activ- 
ities performed by district supervisors of schools, will be of 
value in planning future reorganization of the work of 
supervisors, assistant supervisors, principals, and teachers, as 
they are all offered suggestions for improving their work. 
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ce 
Let ME put 
99 
you next. 


A: ONE instructor 


to another . . . let 
me put you next to 
a good thing I've 
discovered. It’s Kes- 
ter Solder. There are scientifically prepared fluxes 
right inside the solder itself, and it’s so easy to use 
that any boy in your classes can get neat, perfect 
soldering results always. It’s a lot easier to teach 
soldering when you've got Kester. And another 
thing . . . with Kester you can issue unit lengths of 
solder per exercise. The solder doesn’t disappear, 
you'd be surprised at the economy. My tip is... 
get started on Kester Solder now!” 





That's good advice. Let us start you off with 
free samples for all your students. The coupon will 
bring what you want. Write our Technical Service 
Department too... it’s a regular clearing house 
for soldering ideas . . . good ones! Kester Solder 
Company, 4259 Wrightwood Avenue, Chicago, 
Illinois. Incorporated 1899. 


KESTE 
ER 


S O11. D 


Acid-Core - Paste-Core : Rosin-Core 








Kester Sotper Company, 4259 Wrightwood Avenue, Chicago, IIl. 


Gentlemen: Please send the following number of working samples: 
\ abaiaaieeenll Kester AcidCore Solder;...............Kester Rosin-Core 
See Kester Paste-Core Solder. The number of boys in 
our shops is: General Shop................ ; Electrical................; Sheet Metal 
RA Saas oe ; Home Mechanics. 
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For the Supervisor or Teacher who desires to keep abreast with news of new 
Machinery, Tools, Supplies, etc. 























NEW CARTER COMBINATION TABLE 
ROUTER AND SHAPER 
The R. L. Carter Company, New Britain, Conn., manu- 
facturers of woodworking machines, has announced a new 
combination router and shaper, which is equipped with a 
1-h.p. motor, running at 15,000 r.p.m. 


COMBINATION 
TABLE ROUTER 
AND SHAPER 





The motor may be tilted to an angle of 45 degrees, thus 
allowing a greater range of the machine with smaller-diameter 
cutters. The top may be raised or removed where it inter- 
feres with large shaper work. 

When the machine is used as a router, the motor may be 
moved from the lower holder and placed in the top holder. In 
this top holder, which is supported by the arm, the motor may 
be raised or lowered by means of a foot treadle. A further 
adjustment of the motor permits its tilting to an angle of 180 
degrees. Various accurate adjustments are possible by turning 
a threaded ring along the threaded motor casing. 

Complete information may be obtained by any shop in- 
structor upon request. 


AMMCO ANNOUNCES ROUND-O-METER 

The Automotive Maintenance Machinery Company, of 
Chicago, Ill., has announced its new Ammco Round-o-Meter, 
a direct-reading indicator, which checks roundness and size 
of any object from 3% in. to 6 in. in diameter, and gives 
accurate readings to half-thousandths of an inch. 





The Ammco Round-o-Meter requires no skill to operate, 
offers no chance of error, and offers the operator an accurate 
picture of roundness of pistons, bushings, and bearings. It 
increases the speed and accuracy of inspection work, elim- 
inates uncertainty and errors in micrometer measurements, 


and permits unskilled operators to do precision work without 
special training in reading micrometers. 

The Round-o-Meter can also be used for direct measure- 
ment and comparative checking by the use of Ammco gauge- 
setting rings. These gauge-setting rings are furnished on spe- 
cial order, in any specified diameter within the range of 34 
in. to 6 in., inclusive. 

Complete information and prices may be obtained by any 
school-shop instructor upon request. 


LUFKIN IMPROVED TELESCOPING 
GAUGE 
The Lufkin Rule Company, of Saginaw, Mich., has issued 
a circular, describing and illustrating its new telescoping gauge 
for obtaining inside measurements of slots or holes without 
the use of a micrometer. 


The tool consists of a handle and two plungers, one tele- 
scoping into the other, which can be locked by a slight turn 
of the knurled screw in the end of the handle. Unlike other 
similar tools, the handle can be locked in the center of the 
plunger, which allows a perfect balance and feeling so essen- 
tial to accuracy. The ends of the plungers are hardened and 
ground to a radius which gives a clearance in the smallest 
hole into which the gauge will enter. The gauges are made 
in five sizes to enter holes from % to 6 in., and come either 
separately or in sets, arranged in compact red leatherette cases. 

School-shop instructors who are interested may obtain com- 
plete information upon request. 


OLIVER DEMOUNTABLE RIM FOR 
BAND SAWS 


The Oliver Machinery Company, of Grand Rapids, Mich., 
manufacturers of woodworking machinery and machine tools, 





DEMOUNTABLE BAND-SAW RIM 


is marketing a new demountable rim for band saws. It is one 
of the firm’s latest improvements and it is rapidly finding 
favor in the woodworking field. 
The device consists of a high-speed wheel, with a demount- 
able rim, which can be mounted on any 36-in. band saw. The 
(Continued on Page 20a) 


18A 








felt 


hu 
tie 


doc 











August, 1931 


Industrial Arts and Vocational Education 19A 


The American 
School Galley Cabinet 


(In steel) No. 13535 


(In wood) No. 3535 


with Working Top and Doors with Locks 





BRUCES 
SCHOOL SHOP 
ANNUAL 





DESIGNED ESPECIALLY FOR SCHOOL USE 


The American School Galley Cabinet fills a long- 
felt want in school printshops. It was designed to 
meet the expressed wishes of printing teachers who 
are required to handle several classes daily. 

The American School Galley Cabinet holds one 
hundred 8%4x13 galleys. It contains four tiers, each 
tier holding twenty-five galleys, with partitions num- 
bered from 1 to 25. Each tier is provided with a 
door, fitted with an excellent lock. One key fits the 


locks on all four doors in each cabinet. The sloping 
top provides facilities for dumping type and for make- 
up purposes. If desired, a flat top can be substituted 
for the sloping top. Floor dimensions, 47% inches 
long by 17% inches deep. Height to working surface 
in front, 40*46 inches. 

The use of the American School Galley Cabinets 
affords increased facilities for dumping type com- 
position and for make-up. 


EDUCATION DEPARTMENT 


American Type Founders Company 


300 Communipaw Avenue, Jersey City, N. J. 
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Window Envelopes 





THE VANDERCOOK NO. 1 





An efficient, reliable 
proof press for the 
school print shop. Un- . 
surpassed in its class 
for accuracy and de- 
pendability. Discrimi- 
nating school buyers 
everywhere specify 
Vandercook because 
they appreciate the 
great accuracy of 
which these presses are 
capable. The Vander- 
cook No. 1 is an ideal 
machine for all hand- 
inking work within its 
size. It will handle easily all work in the average 
school print shop. Investigate this machine before 
ordering your new equipment. It will be worth 
your while. 








Write for our catalog sasereere 
=) 


\ 
Vandercook & Sons fa 
900 N. Kilpatrick Ave., Chicago, Ill. ‘essen 
Originators of the Modern Proof Press 


August, 1931 





8 times the range 
of any other supply 


When we say Western States is the broadest window 
envelope supply we mean broadest! Here in stock for im- 
mediate shipment are over 8 times as many styles, shapes 
and variations of paper-stocks as are available from any 
other source within our knowledge. 


40 separate items—over 50 No. 634 
sizes and shapes of opening. to 
Many in penny-saver styles. No. 11 


That’s service — the broadest Lowes of service — and we 
tell you ALL about it in a s free Chart and Trade 
Circular. Get it. Know what Western States can give you 
and the W. S. genuine price-economy — to help you meet 
profitably the increasing commercial demand for window 

















SMP STSIZ 
Envelope Co. 


1616 W. Pierce St. * 








(Continued from Page 18a) 

5-ply laminated disk wheel is very light in weight, yet it is 
exceedingly strong and rigid. It is well balanced, and operates 
smoothly even at high speeds. The live rubber tire is vulcan- 
ized into dovetailed grooves, which insures more tread and 
longer wear. The rim may be easily changed by one man in 
10 minutes, and either rim or wheel may be replaced on a 
nominal-exchange basis. 

Complete information and prices may be obtained by any 
shop instructor upon request. 


THE EXPERIMOTOR 
The Milwaukee Imperial Electric Company, Milwaukee, 
Wis., has put out on the market under the name of Experi- 


ad 
auas 


— 
Set 
“ 





motor a most unique piece of equipment for the teaching of 
the principles of motor and generator work. 
It is ruggedly constructed of heavy angle iron and is 


mounted on ball-bearing rubber-tired casters so that it can be — 


moved about easily. The Experimotor consists of a squirrel- 


cage motor of special design, approximately 12 in. in diameter. 
It operates at 110 or 220-volt, 60-cycles, on either single or 





polyphase circuits. The stator frame is vertically mounted be- 
neath the table leaving the stator coils plainly visible. The 
squirrel-cage motor is mounted in a rigid vertical bearing, per- 
mitting a maximum speed of 3600 r.p.m. 

The top of the table has a blackboard finish so that the stu- 
dent can mark off connections in crayon before making them. 
Each stator coil lead is connected to a binding post on the 
table so that the student can, by connecting the proper binding 
posts, work out a number of groupings and pole combinations 
in either single-phase or polyphase windings. 

The manufacturers of the Experimotor will gladly furnish 
further information, prices, or give a demonstration. 


HOW PENCILS ARE MADE 


The Eberhard Faber Company, 37 Greenpoint Ave., Brook- 
lyn, N. Y., manufacturers of Faber lead pencils, has issued a 
four-page circular, describing and illustrating how pencils 


‘are made. 


School officials, teachers, and others will find the informa- 
tion useful. The sheet explains how pencils and erasers are 
made, and tells the correct technique for obtaining the best 
results from Mongol colored indelible pencils. 

The firm has prepared a wall chart showing the evolution 
of the lead pencil and the Van Dyke eraser. 


Milwaukee, Wlis. 
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Dustles 


SIS Baw DT RY # ERS 
| TAKE, 


Sander 


OW eliminate dust as well as hand- 

sanding. Pioneers of the electric hand 
belt sander, PORTER-CABLE again 
blazes the trail by offering you this new 
Dustless Take-About Sander. Your shop 
work requires it. The health of your stu- 
dents demands it. No longer need they 
work in harmful choking dust. Vacuum 
system also keeps belts cleaner and grits 
sharper, insuring faster sanding, superior 
finishes and longer belt life. 


Many other exclusive features you will want to 
know about, so write now for hese bulletin, or better 
yet, ask for a d i Then 
you'll know why PORTER- CABLE Sanders are the 
most widely used in the world. 


PORT(i (ABLE 


PORTER-CABLE-HUTCHINSON CORP. 
1702 N. Salina St. Syracuse, N. Y. 


PERFECT 
BALANCE 


Note the trim 
lines and well bal- 
anced design—how 
the weight is con- 
centrated over the 
sanding shoe to 
give fast cutting. 
No additional hand 
pressure or effort 
needed. Guide it 
with one hand if 
you like. 
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~ fie tools for~ 
Siulent Norkers 
inthe yt Well (iafts 


In the metal working 
arts money is saved 
by equipping with 
Dixon's high-grade 
always dependable 
tools—the Standard 
for Quality among 
precious meta! 
craftsmen during 


the past 50 years 


[aE useful Dixon Tool Catalog will be 
sent free to School Purchasing Officials 
and Instructors of Arts and Crafts. Ask for 
Catalog A. 


WILLIAM DIXON, 


INCORPORATED 
34 EAST KINNEY ST., NEWARK, N. J. 
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New Printing Department at Menasha 

A printing department has been installed in the high school 
at Menasha, Wis. It is expected that the department will be 
open for use in September. 


Summer Trade School at Owensboro 


A summer trade school was conducted at Owensboro, Ky., 
for a period of ten weeks. The courses, which opened on June 
1, included work in auto mechanics and electricity. The shop 
instructors plan to complete a number of school jobs during 
the summer. 

Vocational Guidance at Lorain, Ohio 

Vocational-guidance work as it has been carried on in the 
high school at Lorain, Ohio, has proved successful, according 
to a recent statement of M. V. McGill, director of vocational 
guidance. Through a study of failures it is planned to assist 
pupils in selecting courses in which they may adjust them- 
selves. Considerable information has been collected concern- 
ing colleges and universities so that it will be available to stu- 
dents at any time during their course. 


Life Tenure for Vocational Teachers 

The Groves bill providing for permanent tenure for voca- 
tional teachers in Wisconsin has been signed by Governor 
LaFollette. Teachers will hereafter serve a three-year proba- 
tionary period, after which they cannot be removed without 
cause certified in writing to the administrative head. 


Vocational Schools to be Expanded 

Vocational courses at Washington, D. C., will be expanded 
next year through the abandonment of most of the junior- 
high-schoel classes at the Columbia Junior High School. 
About half a dozen classes will be retained at the school, and 
the remainder will be devoted to vocational work accommo- 
dating between 500 and 600 students. Under the plan, students 
enrolling at the school will spend 60 per cent of their time in 
shopwork, and 40 per cent on academic work. A three-year 
course will be offered and students will be permitted to take 
their choice of the trades offered. 
Vocational Courses in Porto Rico 

Plans have been discussed for a system of vocational edu- 
cation in Porto Rico. The program, which is to be carried on 
under the provisions of the Bingham-Reed act, extends the 
benefits of the national education and civilian vocational 
rehabilitation acts to Porto Rico. An appropriation of $105,000 
a year is to be provided for vocational education. 
Vocational-Guidance Courses at Syracuse 

The teaching of extension courses in vocational guidance 
and occupational therapy will be added to extension teaching 
in Syracuse next year, according to plans of Supt. G. C. Alver- 
son. It is planned to establish classes in certain parts of the 
city where there is a large population and where children need 
more supervision. 
Airplane Mechanics at Akron, Ohio 

Courses in airplane and aircraft mechanics as a part of the 
industrial-education system, have been approved by the school 
board at Akron, Ohio. The courses will be delayed a year be- 
cause of the financial system. 
Manual Arts at Ely, Nevada 

The citizens of Ely, Nev., have approved a bond issue 
which provides funds for manual-training and home-economics 
equipment in the Ely grade school. 
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GRAND RAPIDS FIBRE CORD COMPANY 
GRAND RAPIDS, MICHIGAN 






















» LOOMS « 


Adapted for schools, hospitals, and college use. 
Eureka rug filling, carpet warp, basket reeds. 
Send for catalog with price. 


THE REED MFG. CO. 
Springfield, Ohio 
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Engineers. 


The Washburn Shops of the Worcester 
Polytechnic Institute Worcester, Mass. 


Applied Art Materials 
Elementary Hand Work Supplies, Basketry, Chair 
Caning, Loom Weaving, = Linoleum 
Block Printing Supplies, Stencil, Batik and Stick 
Printing Dyes, Clay, Water Colors and Crayons. 
Mitton BraDLey COMPANY 


2249 Calumet Ave., Chicago, IIl. 
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THANK YOU 


We desire to express our appreciation or your patronage. 
Our Seventeenth Annual Catalog of 


“HARD-TO-GET”’ 
MATERIALS 


will be waiting for you next fall. To obtain your FREE 
copy send us your name and mailing address now. Catalog 
will be mailed during the first week in September. 


THURSTON MANUAL TRAINING SUPPLY Co. 
Anoka, Minnesota 














FANCY LEATHERS 
For Craft Workers 


A 5-cent stamp brings you samples 
Sold by the whole or half skin, also cut to measure 
Tools, designs, lacings, both in Calf 
and Goat skin, Snap Fasteners to 
match leathers, Leather Dye, Wax 
Polish and Sphinx Paste. 

W. A. HALL 
250 Devonshire St. Boston 9, Mass. 























Write for details—NOW. 
SPECIALISTS’ 


Shubert-Rialto Bldg., 








TEACHERS 


Highest salaries. Confidential service. No obligation to accept any place. wn adam 
Rochester, Indianapolis, Atlanta, Des Moines, 
have selected our candidates. Not an ordinary agency. Leading bureau for 


EDUCATIONAL BUREAU 














Make your training count. Get the best 


positions to be had. Let us tell Pow Bey of 


choice openings in just the locality 
Omaha, St. Louis, and other leading cities 
specialists. 


St. Louis, Mo. 

















good preparation are in 


SPECIAL TEACHERS [ita Orr tients are City 
Technical 


Schools, large and small, Vocational —_ State Colleges, 
Schools—everywhere. Write for 44th Annual. 


THE ALBERT TEACHERS’ AGENCY 


25 East Jackson Blvd., Chicago Peyton Bidg., Spokane, Washington 
535 Fifth Avenue, New York City York Rite Temple, Wichita, Kansas 








SOUTHERN TEACHERS’ AGENCY 


Columbia, S. C. Richmond, Va. Chattanooga, Tenn. Louisville, Ky. 


COLLEGE AND SPECIALIST BUREAU 
MEMPHIS, TENN. 























sn sent 





Seeking A Position? Tue BALTIMORE TEACHERS AGENCY 


D> sen watt: 0: Soeete: Se-We Bee Oa. ae the demand for super- 
visors and teachers of special por me Ry peh Write for 
information, telling us about yourself. 











TITLE ANNEX BUILDING 


William K. Yocum, Manager 
BALTIMORE, MD. 








